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Showing the two types of con- 
crete roadbed installed by Pere 
Marquette Railway near Beech, 


Michigan. 


TRUE to 
LINE and 
SURFACE 


Inspection of this experimental 
track by many railway officials 
annually shows the wide in- 
terest in its performance. 


oo « © e AFTFR YEARS OF ROADBED SERVICE 


For seven years this concrete roadbed has held the methods devised for fastening and insulat- 


the track to line and surface under high speed ing the rails are successful. 


main line traffic. The Pere Marquette experience indicates what 


This experimental roadbed of the Pere Mar- officials may expect in the reduction of right of 


quette at Beech, Michigan, has demonstrated way expenditure, from further development of 


that the concrete is durable for this service, and this type of track construction. 


Information on Request 


PORTLAND CEMENT ASSOCIATION 22,W,,SRAND AVE, cHicaso 


CONCRETE FOR PERMANENCE 
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Insures safe service 


at minimum cost 


Reports from all fields on service provided by Roebling 
**Blue Center” Wire Rope prove conclusively that it 
insures lowest general-average unit cost of operation. 
There are many reasons for this superior performance 
of *“*Blue Center”. The chief are: (1) This product 
is the highest development of Roebling’s years of 
experience in rope making; (2) The wire is drawn from 
the finest acid rope steel—custom-made by Roebling 
in small acid open-hearth furnaces; (3) It is fabricated 
and tested in one of the country’s largest and most 
modern wire rope plants; (4) It is made to exceedingly 
high standards. 

On the basis of actual service records covering a period 
of many years, Roebling assures you that NO wire rope, 
regardless of make or construction, will show lower 
general-average operating cost than “* Blue Center ”’. 


JOHN A. ROEBLING’S SONS COMPANY, TRENTON, N. J. 


Wire, Fire Rope. Copper end Insulated Wires and Cables, Welding Wire, 
Flat Wire, Wire Cloth and Wire Netting 
Branches in Principal Cities Export Dept.—New York, N. Y. 


Roebling’s complete line also in- 
cludes Wire Rope in Plow Steel, 
Extra Strong Cast Steel, Cast Steel, 
Traction Steel and Iron grades to 
meet individual requirements. 
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Sacramento Sets New Standards 
in Pre-Treatment 


Shallow settling basins designed on basis of area—New plant is 
completely mechanized, including continuous grit and sludge re- 
moval, forced ventilation of aeration field and spirovortex chemical 
mixing—New structures raised above ground for flood protection 


URING the early part of this year 
D»: city of Sacramento, Calif., 

| placed in operation at its filtration 
plant a new pre-treatment works having 
a capacity of 64 m.g.d. The historical 
background and engineering develop- 
ment of the municipal waterworks at 
Sacramento, culminating in the present 
improvements, were described in Engi- 
neering News-Record, April 28, 1932, 
p. 626. It will serve as an introduction 
to this discussion of the unusual pre- 
treatment installation. 

The chief objective of the new con- 
struction is to augment the capacity of 
the entire filtration plant, to enable the 
old sedimentation basins to be converted 
into filtered-water 
storage reservoirs, 
and to facilitate 
the application of 
auxiliary _treat- 
ment processes to 
cope with special 
problems of of- 
eration, particu- 
larly those of 
taste and odor re- 
moval during the 
summer months. 

Several unusual 
‘eatures have been 
embodied in the 
new plant. Earth- 


By Harry N. Jenks 
Consulting Sanitary Engineer, Visiting Professor 
of Sanitary and Hydraulic Engineering, 
University of North Carolina, 
Chapel Hill, N. C. 


quake-resistant construction is used, the 
shallow basins resting on pile clusters 
entirely above ground. Sedimentation is 
in two stages. Putrescible sludge or 
sediment is removed in the preliminary 
circular settlers. Inclined plates in shal- 
low rectangular sedimentation tanks aug- 
ment the area factor twice. Aeration is 
effected by spray nozzles as well as 


Fig. 1—Enlarged Sacramento filter plant 
with pre-treatment works in foreground 
delivering water to existing filters at right. 
Plant is elevated and outside the levee. 
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riffled inclined cascades. An elaborate 
ventilating system washes away the 
odors as soon as they are released by 
the aerators. Circular mixing tanks 
have large low-head pumps in the center 
to effect gentle stirring to agglomerate 
the floc. Large inlets and outlets pro- 
duce low velocities and thus prevent floc 
dispersion. Fine sediment, containing 
little organic matter, from the final 
settlers is returned to the raw water to 
expedite floc formation. 


Basic design considerations 


The new plant occupies a 2}-acre site 
adjacent to the original sedimentation 
basins. The general arrangement of the 
pre - treatment 
works was condi- 
tioned by the re- 
quirements of the 
site and the need 
for the elimination 
of certain func- 
tional shortcom- 
ings of the con- 
ventional type of 
plant in relation 
to the filtration cf 
the local river- 
water supply. 

Structural As- 
pects— The new 
plant was built on 
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1,900 composite piles driven to firm 
bearing 50 ft. below grade. Individual 
pile clusters, surmounted by caps, fur- 
nish support for the columns on which 
the plant superstructures rest. The 
general top elevation of the basin 
walls is 24 ft. above the ground level, 
corresponding with the required flow 
line through the filtration plant. As 
noted in Fig. 1, the placing of the new 







Influent channe/- 


Plan of Pro-Treatment Works 





less of the load-carrying eae of the 
piling itself. The original plant was 
surrounded by a sand fill furnishing 
spaces for roadways and landscaping, 
but the surcharging of the area around 
the new plant by such grading opera- 
tions was not permitted. In respect to 
the foundation loads, the shallow-basin 
design that was adopted became doubly 
advantageous because of the decrease in 
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Fig. 2—Pre-treatment at Sacramento com- 
prises grit remover, aeration mixing and 
two types of settling. Cross-flow between 
inclined baffles is used in final settling 
basins caller “‘surfasettlers.’’ Mixing tanks 
utilize large low-head pump of new type. 
Aeration field has riffied floor slab and 
floating cone nozzles. 


plant on columns results in a unique 
form of construction, where it is pos- 
sible to walk underneath every unit 
except the mixing tanks, the bottoms 
of which are at ground level. All pip- 
ing and conduits are also above ground. 

The elevated basins introduced im- 
portant structural problems, such as pro- 
vision for expansion and contraction 
and resistance to earthquake shock. A 
further structural consideration was the 
total bearing power of the soil, regard- 
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total weight of water and a similar les- 
sening of the total weight of structure 
per unit area. 

Functional Requirements—A_ func- 
tional need that developed during the 
operation of the original plant was the 
prompt removal of the sediment from 
the sedimentation basins. The high or- 
ganic content of the sediment during 
the summer months caused decomposi- 
tion to occur with evolution of gases of 
putrefaction in a manner similar to that 
in a sewage-sludge digestion tank. The 
overlying clarified water became con- 
taminated with objectionable odors and 
tastes, thus undoing the beneficial effects 
of the rapid-sand filtration process as a 
whole. Aside from remedying this situa- 
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tion, the continuous removal of the sed 
ment inherently permitted the construc 
tion of shallow basins, wherein a 
insignificant amount otf volumetric spac 
is required for sediment storage. 

No thought was entertained of pr: 
viding continuous sediment removal fo 
the sake of avoiding the cleaning o 
basins periodically by hand, since th 
volume of sediment with the relativel: 
low turbidities encountered in Sacra 
mento River water is reasonably small 
The use of continuous sediment-remova! 
equipment, therefore, represents a change 
indicated by experience and constitutes 
the only complete departure from the 
functional theory on which the original 
Sacramento plant was designed. 

Although it is true that, in their phy- 
sical embodiment, all the remaining 
functions of the pre-treatment process 
appear in greatly modified and in some 
respects unique form, yet these changes 
in effect simply take advantage of the 
numerous improvements in the art and 
practicé of water treatment of the past 
nine years, since the Sacramento filtra- 
tion plant was first placed in service. 

Shallow Basins—While engaged in 
1921 in the operation of an experimental 
small-scale filter plant, under the direc- 
tion of Prof. Charles Gilman Hyde, 
chief Consulting engineer, and W. F. 
Langelier, consulting bacteriologist of 
the original filtration project, the writer 
studied systematically the influence of 
numerous factors on the sedimentation 
of coagulated Sacramento River water. 
It was noted that practically complete 
settlement of the alum floc occurred 
at velocities substantially greater than 
those ordinarily regarded as subsiding 
velocities. This fact was attributed 
largely to the extraordinary settleability 
imparted to the floc by reason of the 
prolonged mixing and agglomeration 
period of coagulation, a conclusion 
amply verified by subsequent practice. 

The writer was further impressed 
with the relative importance of the 
superficial area of the basin on rates of 
sedimentation and recorded his observa- 
tions and conclusions in an informal 
report at the time. Almost exactly ten 
years later the peculiar requirements of 
construction of the new pre-treatment 
works, coupled with the great improve- 
ments in continuous sediment-removal 
equipment, presented the opportunity for 
the practical application of the theory 
of sedimentation-basin design on the 
area basis advocated in 1921. 

New Experiments—In order to de- 
fine accurately the governing elements 
of design for full-scale units, a 150,000- 
gal.-per-day experimental field plant, 
comprising mechanical mixing followed 
by sedimentation and filtration, was 
built near the existing equalizing basin, 
from which raw water was delivered by 
gravity to the experimental installation. 
The studies centered on the phenomena 
of sedimentation in a unit 15 ft. long 
by 7 ft. wide by 5 ft. water depth, for 
which the descriptive word “surfasettler” 
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was coined to designate the fact that the 
design of such a unit is based on the 
surface area onto which the floc may 
settle. 

To carry out the purpose of determin- 
ing the effect of varying the area factor, 
Ralph Stevenson, who was superin- 
tendent of the Sacramento filtration 
works at the time and conducted the 
field tests, proposed the use of inclined 
plates positioned in the tank so as to 
intercept the floc in its travel downward 
toward the bottom. The use of such 
plates was in conformity with the fact 
that clarification of a supernatant liquid 
takes place more rapidly in an inclined 
tube or similar vessel than in a vertical 
one, a phenomenon observed by the 
engineers of the Sanitary District of 
Chicago in sludge-settlement investiga- 
tions reported in 1921. (Engineering 
News-Record, May 12, 1921, p. 815.) 

As a result of the Sacramento experi- 
mental work, it was shown definitely 
that, with due allowance for sufficient 
area of sedimentation coupled with a 
sufficiently prolonged time of mixing 
and agglomeration prior to settling, 
both the depth and detention period of 
the basin could be substantially dimin- 
ished. The efficiency of sedimentation 
under different operating conditions was 
judged by the behavior of the experi- 
mental rapid-sand filter, particularly in 
regard to the length of filter runs. 
Throughout the period of tests the re- 
sults were correlated with the cor- 
responding behavior and length of runs 
of the filters of the full-scale plant. The 
conclusion was reached that it would 
be proper to design the new pre- 
treatment works basins for a depth not 
to exceed 8 ft., and a detention period 
of one hour, the basins having a com- 
posite area factor of 1.0 sq.ft. per gallon 
per minute flow. 


The new pre-treatment works 


Influent Line—The influent line of 
the new pre-treatment works is a 66-in. 
welded-steel pipe laid above ground 
underneath the major axis of the plant, 
as indicated in Fig. 2. A master 
66x36-in. venturi meter serves to indi- 
cate the raw-water flow electrically at 
three control points of the filter plant. 
Bypass risers from the influent line at 
appropriate intervals permit raw water 
to be delivered into any of the major 
units of the pre-treatment works inde- 
pendently of the operation of the pre- 
ceding units. Due to the length and 
size of the pipe line, time is had for the 
satisfactory mixing of ammonia and/or 
chlorine injected into the line between 
the pumping station and the grit basin. 

Grit Removal—Grit removal, which 
is required seasonally during flood 
stages of the Sacramento River, is ac- 
complished in a 50-ft. square grit re- 
mover or detritor, having a capacity of 
64 cu.yd. of grit per day. The grit is 
dumped “overboard” by the cleaning 
mechanism, the material falling down a 
chute to the ground below the grit-basin 
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Fig. 3—Aeration tank with floating cone 
nozzles and cascade floor. Note the ven- 
tilating-duct mushroom 

laterals. 


outlets below 





Fig. 4—Ventilating system under the aera- 

tion fields. Fans deliver 20,000 cu.ft. 

of free air per minute to each field through 

risers extending through the _ inclined 
floor slab. 


structure. The water flows from the 
grit remover through the aeration sys- 
tem by gravity. The depth of flow in- 
creases automatically with increased 
pumpage, the water level corresponding 
to the head required by the aerator 
nozzles. A detritor bypass gate is pro- 
vided, leading directly to the collector 
channel ahead of the mixing tanks. 
Aeration System—Two aeration fields, 
each 60x120 ft. in plan, contain 576 
Sacramento-type floating-cone nozzles, 
operating at a maximum head of 54 ft. 
when discharging 80 g.p.m. per nozzle. 
The sprays are spaced at 5-ft. centers, 
on 12-in. welded-steel-pipe laterals 60 ft. 





long. The lateral system and nozzle 
risers are laid out according to prin- 
ciples governing the design of per- 
forated-pipe underdrain systems for 
filters, thus insuring uniformity of dis- 
charge with constant size and spacing of 
pipes and nozzles. 

Supplementary aeration is obtained by 
the flow of the water over a riffled in- 
clined slab forming the floors of the 
aerator inclosures. It is also possible 
to depend solely on this streamflow 
aeration by opening the bypass gates in 
the aerator header channel and allow- 
ing the entire flow to pass over the 
corrugated floor, thus avoiding the 
pumping head required by the nozzles, 
although the latter is low in any event. 

As an additional aid in thoroughly 
aerating the water and dissipating the 
odors imparted to the air surrounding 
the sprays, provision was made for in- 
troducing fresh air from underneath the 
structure through mushroom outlets that 
distribute a maximum of 20,000 cu.ft. of 
free air per minute over each field, thus 
insuring a positive displacement of the 
air underneath the ceiling of the spray 
once every minute. This form of venti- 
lation corresponds to what one might 
term an air wash at the rate of 33-in. 
vertical rise per minute. It is believed 
that this air washing will effectively 
prevent the re-absorption of odors from 
the air into the water. Fig. 3 shows the 
aerator spray nozzles and streamflow 
riffles, and Fig. 4 shows the ventilating 
system underneath the structure. 

Mechanical Mixers—The installation 
of mechanical mixing tanks is notable 
for both their size and the manner in 
which a prolonged and thorough mixing 
of the water is secured. Four circular 
tanks are employed, each tank being 
56 ft. in diameter, with a normal water 
depth of 21 ft. The aggregate mixing 
period at 64-m.g.d. rate of flow is 36 
min. The mixing velocities may be ad- 
justed to include true mixing and 
agglomeration of the floc, thus relieving 
the settling basins of any function as 
coagulation units. As may be noted 
from the design of the aeration system, 
an initial rapid mixing may be secured 
either through the spray nozzles or over 
the riffled floor slab. Thus the whole 
range of velocities for complete coagula- 
tion and agglomeration of the floc is 
obtainable under controlled conditions. 

Six different sequences of operation 
of the mixing tanks, including double 
coagulation with intermediate sedimen- 
tation in one of the clarifiers, are avail- 
able in, the new pre-treatment works. 
To accomplish these different routings 
of the flow, a four-way gate chamber on 
a large scale was designed. 

All channels communicating with the 
tanks are designed for good hydraulic 
conditions, with easy transitions and 
curves to minimize the loss of head. A 
total of 6-in. loss of head was allowed 
for operation of the four tanks in series. 

In view of the unprecedented size of 
the tanks, so far as mechanical equip- 
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ment is. concerned, it was deemed ad- 
visable to design special mixing equip- 
ment quite different from conventional 
types. Bearing in mind that the natural 
mixing action of water in flowing 
around bends induces a pair of oppo- 
sitely revolving spiral internal currents 
in vertical planes within the body of the 
stream, the writer evolved what he has 
called a “spirovortex” pump. Such a 
pump will enhance the mixing effect 
of stirring alone through the actual 
circulation of the water in the direc- 
tion naturally assumed by the fila- 
ments in vortex flow. The mixing action 
that occurs when the pump is in opera- 





Fig. 7—‘‘Surfasettler’’ with inclined cor- 

rugated plates supported on a light steel 

framework. Typical influent and effluent 

channels with double row of inlet and out- 

let ports are shown at left. The head- 

house and filter gallery are shown in the 
background. 


tion is indicated in section BB of Fig. 2. 
Preliminary tests with these units, 
which are 14 ft. in height and have a 
runner diameter of 8 ft., show that in 
practice the two lower speeds of 15 and 
11 r.p.m. are ample for all purposes. 
The mixing action, as hoped for, is un- 
usually complete and uniform through- 
out the tank. The corresponding power 
requirements are somewhat less than 10 
hp. per tank, equivalent to about 0.6 hp. 
per m.g.d. capacity. 
Sedimentation—Preliminary sedimen- 
tation is effected in two Dorr 100-ft.- 
square traction clarifiers, and final 
settling is accomplished in four 44x144- 
ft. rectangular surfasettlers equipped 
with Link-Belt sludge collectors. The 
division of sedimentation into two stages 
was the logical outcome of several con- 
siderations. In the first place thé basins 
of the original plant are arranged to 
operate in series, with gates and con- 
necting channels in between. From the 
functional point of view such an ar- 
rangement could not be improved upon. 
Furthermore additional agglomeration 
of the floc was desired in the clarifiers 
by. operating them in series instead of 
in parallel, independently of subsequent 
sedimentation of the finer floc. Ex- 


perience with the original plant proved 
that the bulk of the floc settled in the 
first basin where an agglomerating 
velocity prevailed, ranging from 0.1 to 
0.15 ft. per second. Finally, the decision 
to use return sediment from the settling 
basins as an aid in coagulation and fur- 
ther sedimentation, dictated an arrange- 
ment whereby the heavy floc and the 
fine floc might be segregated. 
Tentatively, it was assumed that the 
relatively coarse floc removed by the 
clarifiers, heavily impregnated with de- 
composible organic matter during the 
summer months when artificial turbidity 
in the form of return sedimépt is not de- 


sirable, should be eliminated promptly 
from the system; whereas the finer floc 
accumulated in the surfasettlers, and 
relatively inert organically, should con- 
stitute that portion to be returned to the 
mixing tanks. Also by this method of 
operation the return sediment is auto- 
matically removed from the system with 
the coarse floc in the clarifiers after it 
has served its purpose as an aid to 
coagulation and settling. Experience at 
the Wilmington (Los Angeles) color- 
removal plant indicated the probability 
of the return sediment becoming septic 
if re-used several times. 

First Stage in Settling—The clarifiers 
are standard in every respect except for 
the inlet and outlet arrangements. 
These comprise influent and effluent 
concrete channels and individual inlet 
and outlet ports through the structural 
walls of each unit. 

Contrary to ordinary practice, the 
channels have been made of unusual 
cross-sectional area, having as they do 
a depth equal to that of the side water 
of the clarifier, and a width of 5 ft., re- 
sulting in a velocity of flow in the chan- 
nels of 1.5 ft. per second at normal 
capacity. Sacramento experience indi- 
cated clearly the value of channels of 
this size in insuring an even distribution 
of the flow across the width of the basin, 
in much the same way as a header chan- 
nel of adequate cross-section insures a 
uniform discharge through pipe laterals 
extending therefrom. 
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Complete diffusion of the incomi: 
water is obtained through the wall por: 
Each port carries an adjustable bafi 
plate set a short distance from the fa: 
of the wall, thus completely checki: 
the forward velocity of the water in 
plane parallel to the wall (Fig. 6 
Such a design was originally worke 
out by Professor Hyde in the old sedi 
mentation basins and proved so effectiv 
that no improvement appears possible. 

Whether such uniformity of distribu 
tion will result from the use of baffle 
ports in a relatively shallow basin re 
mains to be seen, although satisfactor. 
results have already been reported fron 
the preliminary operation of this plant 
The arrangement of outlet ports and 
effluent channels is symmetrical wit! 
that of the inlets and influent channels 
to permit them to operate equally well 
in either direction of flow through the 
basins. Besides being operable in either 
direction of flow, the clarifiers may also 
function either in series or in parallel 
(Fig. 2). 

Surfasettlers—The form of construc- 
tion of the surfasettlers was dictated by 
the requirements of final sedimentation 
at the Sacramento plant, though show- 
ing possibilities for further improve- 
ment. The arrangement of inclined 
plates, shown in Section AA of Fig. 2 
and in Fig. 7, provides, in horizontal 
projection, an area equal to that of the 
floor of the basin itself, so that the area 
factor is thus doubled for a given size 
of basin of this type. 

Each of the four surfasettlers is a 
structural unit, capable of being taken 
out of service or unwatered while the 
remaining units continue in operation. 
The shape of the units was determined 
to a certain degree by considerations re- 
lating to the installation of the sediment- 
removal equipment. However, the con- 
trolling factor was that of limiting 
velocities of flow through the units. In 
order to have units of appropriate dimen- 
sions in plan, it became evident that the 
flow would have to be across the basin 
instead of along the basin if the required 
subsiding velocities were to be secured, 
the detention period remaining the same. 
It was thus decided to make the long 
dimension of each surfasettler serve as 
the width of the basin, with the flow 
passing through the spaces between the 
inclined corrugated-iron plates. Con- 
siderations of span length of the sup- 
porting trusses also favored cross-flow 
as adopted. Had not inclined plates 
been included in the design it would 
doubtless have been desirable to substi- 
tute a reasonable number of baffles 
parallel to the line of flow, in order to 
minimize short-circuiting through the 
basin. Even so, this does not appear to 
be necessary in view of the excellent 
test results reported recently by A. M. 
Rawn, of the Los Angeles County Sani- 
tation Districts, on a similarly equipped 
tank of conventional dimensions in 
which cross-flow was studied for a time. 
The inlet and outlet arrangements of 
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the surfasettlers are quite similar to 
those of the clarifiers. 

Auxiliary Treatments-—In addition to 
the standard pre-treatment pyocess, pro- 
vision has been made for the treatment 
of the water by activated carbon and the 
ammonia chlorine process. Inasmuch as 
specific experience relating to the ap- 
plicability of these methods is as yet 
lacking at the Sacramento filtration 
works, it was decided to install such 
adjuncts as may be required, after suit- 
able experimentation during actwal plant 
operation. 

The Sacramento River water is in 
general of excellent quality throughout 
the year, with the exception cf a sea- 
sonal appearance of algal tistes and 
odors accompanying low-river stages 
and the access of return irrigation water 
to the stream. The elimination of the 
resulting burden of organic matter pre- 
sents a technical problem of consider- 
able difficulty. Mention has been made 
of the possibility of the application of 
ammonia and chlorine between the 
pumping station and the grit basin. 
Provision has also been made for pre- 
and super-chlorination ahead of the 
aerators. Activated carbon may be ap- 
plied in powdered form at a convenient 
point before aeration and thus be 
thoroughly mixed in the aeration sys- 
tem, particularly on the stream-flow 
riffies. If found desirable, powdered 
activated carbon may also be applied 
at the entrance to the effluent channel, 
where baffles may be introduced to 
effect a thorough mixing of the carbon 
with the water immediately prior to 
filtration. 

Costs— The new Sacramento pre- 
treatment plant was constructed under a 
$480,000 bond issue. The pile founda- 
tions cost $63,100, and the superstruc- 
tures and equipment $380,000. 

The rated capacity of the plant is 
64 m.g.d., with hydraulic elements de- 
signed for a maximum rate of 100 m.g.d. 
On the basis of the average capacity the 
contract cost per m.g.d. was $7,000, in- 
clusive of pile foundations, or $6,000 per 
m.g.d., exclusive of piles. These low 
costs are believed to be the result of the 
low prevailing prices in the construction 
industry and the economical structural 
and functional design and arrangement 
of the plant itself. 

Personnel — The entire project was 
planned and brought to successful com- 
pletion under the administration of 
James S. Dean, city manager. The 
structural and functional elements of the 
complete pre-treatment works were de- 
signed respectively by Henry D. Dewell, 
as consulting structural engineer, and 
the writer, as consulting sanitary engi- 
neer. The work was under the direct 
charge of Fred J. Kraus, city engineer, 
assisted by members of the staff of the 
city engineering department, who super- 
vised the field work of construction. 
R. R. Mittelstaedt is superintendent of 
the division of water, with Carl M. 
Hoskinson as chief engineer and Cor- 


nelius Herb as chemist in charge of 
filtration. . 

The pile foundations were installed by 
the Western Foundation Co., of Chi- 
cago, and the main contract for con- 
structing the superstructure and equip- 
ment of the pre-treatment works was 
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completed by the Campbell Construction 
Co., of Sacramento, with the Dorr Co., 
of Los Angeles, and the Link-Belt Co., 
The Water Works Supply Co. and the 
Western Pipe & Steel Co., all of San 
Francisco, as the chief subcontractors 
furnishing equipment. 





How the Highway Pays—II 


V ehicle-Operating Economtes 


Vehicle-operating costs as figured for high, 
intermediate and low types of roads definitely 
indicate lower costs on improved surfaces 


By R. W. Crum 


Director Highway Research Board, 
National Research Council, Washington, D. C. 


In THE PRECEDING ARTICLE (ENR, June 29, 
p. 834), on liquidation of highway costs on 
the basis of tax returns from motor vehicles 
using the roads, reference was made to 
vehicle-operating economies as an important 
factor in any evaluation of highway im- 
provements. on the best quantitative 
data, these economies, while small for each 
vehicle, count up for all vehicle mileage 
to astounding sums that justify far greater 
highway expenditures than any that have 
been generally undertaken. is article 
presents an estimate of these economies as 
computed for a specific road and for a 
state highway system. 

—EDITor. 


HE FACT that it costs much less 

to operate motor vehicles over 

some types of road surfaces than 
over others is of great importance in 
the evaluation of existing and proposed 
improvements. As a measure of the 
value of road-surface improvements, it 
is common to speak of the savings at 
so much per vehicle-mile realized by the 
users. While it is true that each vehi- 
cle that travels the road does so at less 
cost than if the surface had not been 
changed, it is not strictly correct in all 
cases to call the difference in cost a 
saving. This is because road improve- 
ments in the past always generated ad- 
ditional traffic and therefore actually 
caused more spending for travel rather 
than less. On the other hand, to that 
part of the traffic that was using the 
roads before the change was made there 
is a very real saving. 


General estimates 


An economy of lc. per vehicle-mile 
by reason of the change from a lower to 
a higher-type surface does not appear 
large, but when we pause to consider 
that such a reduction in the cost of 
operating the 25,000,000 motor cars of 
the nation would amount to about 
$1,500,000,000 per year, the possibilities 
become enormous. 

About 30 per cent of the state high- 
ways are as yet unsurfaced. Assuming 
conservatively that 50 per cent of all 
road and street traffic is on the state 
highways, the traffic on the 30 per cent 
of them that are unimproved amounts 


to 22,500,000,000 car-miles per year. A 
decrease in operating cost of Ic. per 
mile would save $225,000,000 per year. 
This is a potential economy to be real- 
ized when the remainder of the state 
highways are surfaced. 

It is impracticable to evaluate the 
highway improvement made from the 
beginning of the automobile era to the 
present time entirely on the basis of 
savings, because during that time high- 
way transportation grew with such 
rapidity and changes in vehicles and 
roads took place so fast that the bill 
for highway transportation grew stead- 
ily larger ; and although great economies 
were made, they can hardly be expressed 
as savings in the ordinary meaning of 
that word. Now that a halt has been 
called upon traffic expansion, we have 
an opportunity to take an inventory and 
evalute what has been accomplished. 

Even if we cannot always say that in- 
dividual motorists have saved a specific 
amount, the fact that travel is cheaper 
over paved roads is of great economic 
significance. 

In the study of projected improve- 
ments it is quite proper to consider that 
any decrease in vehicle-operating costs 
due to the improvement will result in 
direct savings to the traffic that is using 
the road at the time the analysis is made. 
Future increased traffic will also profit 
by the economical travel provided even 
though it cannot be segregated as 
savings. 


In any case a first principle of high- 
way economics is that the cost of high- 
way transportation should be the lowest 
possible consistent with adequate service. 


Vehicle-operating costs 


An extensive investigation was re- 
ported in 1928 by Agg and Carter in 
Bulletin 91, Engineering Experiment 
Station, Iowa State College. Dean 


Agg’s estimates have been widely used 
and are generally accepted as authentic. 
At that time he placed the costs of 
operating an imaginary “average” auto- 
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TABLE I — OPERATING CO81 OF AN IMAGIN- 

ARY AVERAGE AUTOMOBILE, IN CENTS 

PER MILE, AFTER BULLETIN 91, ENGINEER- 

ING EXPERIMENT STATION, IOWA STATE 
COLLEGE 


Type of Surface. 
High Intermediate Low 














Operat’g charges, gas, 
oil, tires, repairs.... 2,87 3.69 4.54 
Depreciation......... 1.26 1.39 1.57 

Fixed charges, garage, 
insurance, interest.. 1.01 1.01 1.01 
Road taxes.......... 30 34 38 
5.44 6.43 7.50 


mobile on three classes of roads as 
shown in Table I. 

The most significant feature of these 
figures is the difference in operating 
cost of 0.99c. between the low and inter- 
mediate types and 1.07c. between inter- 
mediate and high. In a recent paper 
read before the highway division of the 
American Society of Civil Engineers, 
Dean Agg said that recent unpublished 
investigations would modify these fig- 
ures somewhat and that he had reached 
the conclusion “that for economic stud- 
ies it is on the side of conservatism to 
assume that the change from a lower 
type saves to the automobile about one- 
eighth of the operating cost on the lower 
type. This amounts to 0.8c. per mile of 
travel for the ‘composite-average’ auto- 
mobile on the basis of 1931 operating 
costs.” He also said, “The data are 
too fragmentary to permit drawing any 
very positive conclusions as to the sav- 
ing to commercial vehicles through 
change in type of road surface. It is 
believed that no serious error will re- 
sult if economic comparisons are based 
on the average operation cost of com- 
mercial vehicles being 22c. per mile of 
travel and a saving in cost by a change 
from an intermediate to a high type of 
5c. per vehicle-mile.” 

The road-surface types referred to 
may be somewhat at variance with those 
commonly meant by high, intermediate 
and low when thinking of roadbuilding 
costs. 

The high types in this connection are 
those with hard smooth uniform sur- 
faces that are practically unchanged 
through all weather conditions. 

The intermediate types are those 
which, although they are considered to 
be all-weather roads, vary in surface 
texture with climatic conditions and 
sometimes break up under extremely 
wet weather. 

The low types are sinciniitile to 
great changes with the weather, some 
of them becoming practically impassable 
under heavy rains. 

The differences in operating costs 
quoted above are those shown for regu- 
lar operation throughout the year, rain 
or shine, and they are greatly affected 
by the changes in the intermediate and 
low-type surfaces that occur with 
changes in weather. 

Under certain conditions it may be 
just as cheap to drive on a plain dirt 
road as on a pavement, but the point 
is that such conditions prevail only a 
part of the time. 


Table II gives some interesting ve- 
hicle-cost data that were published by 
John A. Johnson, district engineer, 
Massachusetts highway department, in 
the Feb. 19, 1933, issue of the Wor- 
cester Sunday Telegram. These were 
compiled from records of Massachusetts 
vehicle users, with all costs revised to 
1932 prices. 

As an illustration, let us consider 
again the Boston Post Road. This was 
shown in a former article to be a self- 
supporting and profitable section of the 
highway public utility of Massachusetts. 
The users are apparently being fur- 
nished the service they want at a reason- 
able charge. But it is fair to ask the 
additional question: Is the cost of 
transportation on this section economi- 
cal and as low as possible? 

The average annual costs per mile on 
this road as a high-type surface, taken 
from the 1930 report of the transporta- 
tion economics committee of the High- 
way Research Board, are as follows: 


ON CON. kbc oes cake h eee ee es 
6,075, 000 automobiles SON s es 330,480 
675,000 trucks and buses @15. 1s bao aowe 102,262 

Transportation per mile............... $442,187 


What it would cost the same amount 
of traffic to use an intermediate type 
surface is estimated in part to be: 


a NNN. 8 iia G5 eS cha ae ceee $ ? 
6,075, ‘000 automobiles BIO i asus 390,622 
675,000 trucks and buses 20: RE 136,012 
Vehicle cost per mile.................. $526,634 


In this case we do not have any in- 
formation as to the probable cost of an 
intermediate-surface roadway, but it is 
not needed. The vehicle-operating cost 
alone is much greater than the entire 
transportation cost on the high-type 
surface. 

It would be going too far to say that 
because it has a high-type surface every 
automobile traveling this road saves lc. 
per mile, for probably if the road were 
not so good many would stay at home 
and save even more. But to those ve- 
hicles that would use the road in either 
case there is a real saving, and of the 
others we can at least say that the traffic 
that wants to use the road is being given 
the service at the minimum cost. 


Saving on a state system 


The proposed improvement of the 
Mississippi state highway system previ- 
ously discussed (ENR, June 22, p. xxx) 
presents a legitimate example of pos- 
sible real savings to motorists. 

At the time the survey was made, in 
1929, there were 3,071 miles of un- 
treated gravel and dirt roads on the 
state system, which carried average 
year-round traffic of 1,988,003 car-miles 
per day. Just as soon as these gravel 
and dirt roads are surfaced, every car 
that travels on them will do so for at 
least lc. less per mile. Without any in- 
crease in traffic the saving will amount 
to $19,880 per day, or $7,256,211 per 
year, which is almost equal to the an- 


nual cost of improving the entire state 
system. 
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TABLE II — VEHICLE-OPERATING COSTS 
MASSACHUSETTS, IN CENTS PER MILE 


—————Road 
Vehicle er Intermediate Lo) 
Passenger cars...... Ee 9.14 11.5 
Trucks to I4-ton.... 13.88 18.4 
—— 14 to 34 tons. 20: $3 24.41 31.0 
over 
“ic. ioNebbdeese 31.56 36.97 46.08 


The traffic carried by these roads wa: 
about 38 per cent of the entire street an: 
highway traffic of the state and 70 pe 
cent of the state road traffic, and there 
fore road revenues derived directly from 
use of these roads amounted to 38 per 
cent of the gasoline taxes and 70 pe: 
cent of the license fees, or $4,360,000 
per year. Since it was previously dem- 
onstrated that the state highway im- 
provement program could be carried 
out without increase in rates, the motor- 
ists using these roads stand to receive 
net savings amounting to the difference 
between total savings and road contribu- 
tions or $2,896,000 year year. Or to put 
it in another way, until the roads are 
improved they are losing that much. 

A study of relative transportation 
costs is necessary in the evaluation of 
existing highways, but in the future its 
most specfic application will be in judg- 
ing of the soundness of proposed im- 
provements. In the article to follow, 
these relations will be discussed in de- 
tail in connection with an individual 
project. 

The high-type roads were those with 
firm true surface of bitumen, portland 
cement mixtures or blocks in good con- 
dition. 

The intermediate types were plain 
gravel or waterbound macadam in fair 
condition. 

The low Ss were natural local soil 
with no surface ‘treatments. 


—_——= 0-00 


High-Pressure Wind Tunnel 


A compressed-air wind tunnel has 
been installed at the National Physical 
Laboratory, Teddington, England, for 
use in aeronautical research. Its princi- 
pal advantage is said to be that it elim- 
inates variations between model and 
full-scale results that have been common 
with lower-pressure wind tunnels. The 
new tunnel consists of a steel shell in 
which a wind speed of about 60 miles 
per hour can be attained at 25 atmos- 
pheres pressure. The tunnel is 50 ft. 
long with an internal diameter of 17 ft. 
It is made up, without longitudinal 
joints, by using rings rolled from 112- 
ton ingots. The steel shell is nearly 
24 in. thick and is designed to withstand 
an internal pressure of 350 Ib. per sq.in. 
The ends of the cylinders are closed by 
hemispherical steel castings. The total 
weight of the steel shell and the internal 
structure is 350 tons. The air is circu- 
lated by a metal air screw driven by a 
490-hp. motor. The models are tested 


in a working section 6 ft. in diameter. 
Air, circulated by the fan, flows through 
this section: and returns through ar 
annular space surrounding it. 
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Golden Gate Bridge Work 
Makes Progress 


Concrete is being placed on north pier, and the anchorage site is 
ready—Subaqueous blasting and excavating half completed for 
south pier—San Francisco anchorage site excavation under 
way—TIwo batching plants for truck-mixers are completed 


XCAVATION for the piers and 

anchorages of the Golden Gate 

Bridge at the entrance of San 
Francisco Bay is well advanced, and 
concreting operations have started on 
the Marin County (north side) pier. 
The San Francisco pier site, 1,000 ft. 
offshore in water 65 ft. deep, has been 
excavated 20 ft. through rock by sub- 
aqueous blasting and dredging to within 
15 ft. of final foundation elevation. Pre- 
liminary work on the San Francisco 
anchorage site involved changes in the 


Looking north across the Golden Gate, 

showing old Fort Scott in the foreground, 

which will be spanned by an approach arch, 

1,000-ft. trestle to the pier site. 

.S. *‘Constitution’’ is shown enter- 
ing the bay. 


and 
The U. 


n 


seawall and structures in the U.S. mili- 
tary reservation that have now been 
completed. Aggregate batching plants 
have been completed on both sides of 
the site that will be used jointly by con- 
tractors to prepare material to be trans- 
ported in truck-mixers to the points of 
use. 

The Golden Gate Bridge will consist 
of a 4,200-ft. suspension span between 
towers 746 ft. high above water level, 
with balanced 1,125-ft. side suspension 
spans and a steel viaduct structure ag- 
gregating a total length of 9,217 ft. 
The structure will be 90 ft. wide be- 
tween stiffening trusses, including a 
60-ft. roadway and two 11-ft. sidewalks 
carried along the top-chord level of the 


trusses. The two cables will be 36} in. 
in diameter with 830 sq.in. of steel. The 
towers, of fixed-base flexible type with 
cables fixed at the top after erection, 
are of cellular-leg design 699 ft. high 
from pier top to the center of the cable. 

The structure is being built as a pub- 
licly owned toll bridge by the Golden 
Gate Bridge & Highway District, con- 
sisting of San Francisco County at the 
south and five counties north of the 
Golden Gate. The district voted a 
$35,000,000 bond issue in the fall of 
1930, and after an extended delay in the 
courts the legal features were approved 
by the state supreme court and the fed- 
eral court. A sketch of the project’s 
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history and a description of the prin- 
cipal design features appeared in Engi- 
neering News-Record, May 28, 1931, p. 
890. The progress of actual construc- 
tion operations, which have been con- 
fined to the two main pier and anchorage 
sites, is as follows: 


San Francisco pier 


The site for the San Francisco pier 
is about 1,000 ft. offshore in water 65 
ft. deep. There is no overburden, as 
the tidal flow through the gate, which 
reaches a 5-m.p.h. velocity, keeps the 
rock swept clear. Preliminary construc- 
tion operations consisted of building a 
trestle to the location. This trestle, 24 
ft. wide, was built on timber piles for 
400 ft. to a 30-ft. depth of water, and 
the last 600 ft. consists of structural- 
steel bents set in pipe casings. The 
piles and the pipe casings were dziven 
to refusal into a shattered area loosened 
by subaqueous blasting. A crane on a 
10-ft.-gage track operates on this trestle, 
and material is handled by a car moved 
by a cable on the same track. 

The pier is 185x90 ft. and is designed 
to rest on rock at El. —100, according 
to the original plan. The ultimate need 
for a fender system around this pier 
resulted in a design that used the fender 
structure as an inclosure to aid in con- 
structing the pier. The original plan 
was to construct this reinforced-concrete 
fender on existing rock and subse- 
quently to sink the caisson for the pier 
inside this fender as a protection from 
tide and heavy seas. Specifications re- 
quired that the pier be founded on rock 
by the pneumatic process to permit 
careful examination of the foundation. 

The contractor for the main piers 
presented an alternate plan for the con- 
struction of this pier, which was ac- 
cepted and is now in use. Briefly, the 
plan required the subaqueous excavation 
of the entire pier and fender site to 
about the level of the pier foundation at 
El. —100. After this has been com- 
pleted the fender will be. constructed, 
using structural units 27 ft. wide (thick- 
ness of the fender) and 35 ft. long, 


Derrick barge excavating rock loosened by 
subaqueous blasting at the San Francisco 
pier site. 
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which will be sunk to rock, inclosed on 
the sides and filled with concrete. When 
this fender construction has been ex- 
tended to form a horseshoe shape, the 
caisson will be floated into position and 
the fender will be completed. After 
placing a sand cushion over the site 
the caisson will then be sunk, with the 
usual process of building up the concrete 
pier, until foundation rock is reached. 
A 3-ft. clearance is provided between 
the pier and the inside of the fender. 

With the caisson resting on rock, air 
pressure will be put on, and a small 
amount of work will be required under 
high air pressure to build forms under 
the cutting edge to permit the 3-ft. space 
between pier and fender to be filled with 
concrete up to the original rock eleva- 
tion. Above this a clay fill will be 
added up to the bottom of the base block 
(El. —50). The small amount of form 
building will be the only operation re- 
quiring high-air-pressure working con- 
ditions. After the space between pier 
and fender is filled with concrete placed 
by tremie, the caisson will be unwatered 
or at least the water kept out by a low 
pressure of air. With these operations 
completed, the sand cushion over the 
foundation rock can be excavated and 
the surface prepared for the final con- 
creting of the pier foundation. 

The advantage of this operation is the 
elimination of caisson sinking through a 
35-ft. rock depth under air pressure. It 
has necessitated, on the other hand, the 
subaqueous drilling and excavation of 
rock from 65 to 100 ft. below water 
surface, and these operations have pro- 
vided the principal feature of construc- 
tion interest to date. The details of the 
pier and fender excavation and con- 
struction will be described in a future 
issue. 


North pier and anchorages 


The north pier is located at the shore 
at the base of a steep cliff about 250 ft. 
high. A shelf of rock at this location 
provided a suitable foundation at about 
El. —20. The site was unwatered by 
constructing a combination timber-crib, 
sheetpiling and earth-embankment cof- 
ferdam inclosing three sides of the pier 
site. Behind this embankment the ex- 
cavation has been completed. Over al- 
most the entire pier site the rock 
conditions were found to agree with 
preliminary plans, and excavation was 
leveled off at El. —20; at the southwest 
corner conditions required a deepening 
of the excavation to El. —32 as a max- 
imum. This work has not provided any 
unusual features either as to the coffer- 
dam or excavation procedure. Leakage 
through the cofferdam is being lifted 
from a sump by a 16-in. pump. 

The concrete for this pier will form 
a block 160x80 ft. in plan and 65 ft. 
high. Concrete placing was started late 
in May, using chute distribution from a 
hoisting mast. Concrete is delivered to 
the site in truck-mixers from a batching 
plant. 


View off tdahegais pion aa ta tn: Wee 
cisco side, — is duplicated on the 
Marin County side. Aggregate and cement 


are delivered by barge, elevated by con- 
veyor belt and prepared in 4-yd. batches 
for the truck-mixers. 


Excavation for the two gravity-type 
anchorages, under another contract, in- 
volves the handling of about 200,000 
cu.yd. of unclassified material and the 
placing of almost 150,000 cu.yd. of con- 
crete, including the embedding of the 
cable-anchorage steel. On the north 
side (Marin County) the excavation 
has been completed and the foundation 
area has been prepared. A 250-ft. 
structural-steel hoisting tower and 
chutes will be used to cover the area. 

The San Francisco anchorage site is 
at the water’s edge, in the U.S. military 
reservation, necessitating alteration of 
the protecting seawall as a preliminary 
operation and the moving of some gov- 
ernment structures. This work has now 
been completed. Old Fort Scott at the 
water’s edge is to be left in place for 
historic reasons. Excavation work, 
however, is well under way on the total 
estimate of about 125,000 cu.yd. 


Partnership concrete mixing 


By agreement between the contractors 
for the various contracts on the project, 
a central batching plant has been erected 
at the water’s edge at each end of the 
bridge. Material will be delivered to 
these plants by barge and proportioned 
and delivered as required by the various 
contractors in accordance with the indi- 
vidual requirements as to strength and 
size of aggregate. The batches will be 
mixed and delivered in truck-mixers. 

Although differing in details of 
bunker design, the plants are generally 
the same. Each provides dockage for 
cement and aggregate barges, which 
will be delivered by tow on the bay. 
Sand and four sizes of coarser aggre- 
gate, up to a maximum size of 6-in. 
cobbles, will be handled by grab buckets 
on cranes and unloaded into timber 
bunkers. These bunkers are provided 
with gates discharging onto a conveyor 
belt that will deliver the material to the 
bins above the batching plant. Bulk 
cement arrives in covered barges and is 
pumped out of the barge and then 
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boosted by a larger pumping unit up t 
the steel silos above the plant. 

Each plant contains two modern 
weighing units for preparing 4-cu.yd. 
batches. Sand and the four grades of 
aggregate are measured by the operator 
through an interlocking system governed 
by a photoelectric cell, which does not 
permit the next aggregate bin to be 
unlocked until the required amount of 
aggregate is in the hopper. This weight 
control is regulated for any proportion 
of batch by a locking arrangement set 
by the engineer. Water is measured by 
meter, and the cement is weighed in a 
separate automatic scale. The 4-yd. 
batches and the water discharge directly 
into 4-yd. truck-mixers that deliver the 
concrete to the point of pour. A locking 
mechanism on each truck is timed to 
start when the mixer has attained a 
peripheral speed of 180 ft. per minute. 
After this speed has been attained, the 
truck driver cannot obtain his ticket, 
which must be delivered to the inspector 
at the point of pour, until the end of a 
6-min. mixing period. Each of these 
plants will be used to provide concrete 
for a pier, anchorage, foundation for 
approaches and deck paving. The esti- 
mated amount of concrete to be prepared 
at both plants is about 325,000 cu.yd. 

Organization 

The Golden Gate Bridge is a pub- 
licly owned toll bridge and is being 
built by the Golden Gate Bridge & 
Highway District under the direction of 
James Reed, general manager. Joseph 
B. Strauss is chief engineer for the dis- 
trict in charge of design and construc- 
tion. R. G. Cone is resident engineer. 
The contract for the two main piers is 
held by the Pacific Bridge Co., Portland 
and San Francisco, on a bid of $2,935,- 
000. C. F. Swigert is president of the 
bridge company and is personally direct- 
ing operations, with J. G. Graham as 
superintendent. The contract for the 
two anchorages and for the piers for the 
approach spans is held by Barrett & 
Hilp, San Francisco, with a low bid of 
$1,859,000. O. F. Woodward is super- 
intendent. The batching plants were 
constructed, and the aggregate is fur- 
nished by Pacific Coast Aggregates, Inc. 








July 6,1933 — Engineering News-Record 


Difficult Caisson Sinking for 


Vancouver Water Tunnel 


Open dredging used to sink 24-ft.-diameter caisson 
130 ft.—Large boulders encountered at 100 ft. 
drilled and blasted by diver—Landed on sandstone, 
sealed and pumped out as start of 400-ft. shaft 


By William Smaill 
Chief Engineer 
and R. M. Wynne-Edwards 


Northern Construction Co. and 
J. W. Stewart Ltd. 


in a 100-ft. depth of water and 

final jetting through 15 ft. of 
shale were the special problems en- 
countered in sinking a caisson 130 ft. 
to rock by open dredging as part of 
the pressure tunnel being built by the 
Greater Vancouver Water District un- 
der the First Narrows at the entrance 
of the harbor at Vancouver, B. C. 
Completed and unwatered, the caisson 
provided the start of a 400-ft. shaft 
required to reach rock through which 
the 3,100-ft. tunnel could be driven. 
The original plan to sink under air 
was successfully changed to open dredg- 
ing, although extreme care and judg- 
ment were required to found and seal 
the caisson on rock. An outline of the 
project, its relation to the Vancouver 
water-supply system and the progress 
of the work appeared in Engineering 
News-Record, Jan. 12, 1933, p. 56. 

The tunnel will replace the present 
system of submerged mains used to 
bring the city’s water supply across the 
Narrows from sources north of the 
harbor. It consists of two 400-ft. shafts 
and 3,104 ft. of 74-ft.-diameter tunnel. 
The south shaft is in Stanley Park, 
Vancouver, where sandstone bedrock 
is within a few feet of the surface; the 
north shaft is located on the tide flats 
across the Narrows. Borings indicated 
that these tide flats consist of tightly 
packed sand and gravel (brought down 
by Capilano Creek) about 100 ft. deep, 
overlaying the weathered surface of 
shale bedrock. No core was recovered 
for 130 ft. below high water. As a 
result of the 100-ft. depth of water- 
bearing gravel above bedrock at the 
location of the north shaft, it was 
necessary to sink a caisson to a satis- 
factory foundation, seal it and finally 
excavate through the seal to continue 
the shaft in the rock. The problem was 
hazardous, necessitating careful judg- 
ment on the determination of a satis- 
factory foundation that would safely 
permit an open shaft to be sunk through 
the seal and into the rock below. 

It was originally intended that the 
caisson should be sunk under com- 
pressed air, but in view of the high 


Bis 2 100 removed by blasting 


pressures that might be required be- 
fore the caisson reached rock the 
contractor asked for and received per- 
mission to try open-dredging methods, 
offering to make a $50,000 reduction in 
price and, if the method failed, to 
proceed under air at his own expense. 

The caisson design in the contract 
drawings was cylindrical in shape, with 
an internal diameter of 14 ft. and 3-ft. 
concrete walls heavily reinforced. To 
avoid, if possible, the use of additional 
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weight to overcome skin friction, 
contractor decided to increase 
walls to 5-ft. thickness, making 
outside diameter 24 ft. (Fig. 1). In 
view of this increased thickness the 
quantity of reinforcing was reduced. 
To decrease skin friction, it was de- 
cided to excavate the sand and gravel 
at the caisson site for about 30 ft. pre- 
vious to constructing and to backfill the 
excavation with pea gravel, which 
would tend to reduce the friction as a 
result of having particles of about 
uniform size. 

After this had been done, an island 
of heavy gravel was built up 8 ft. higher 
than the surrounding flats to facilitate 
setting up the cutting edge and placing 
the first concrete above high tide. A 
framework of timber piles trussed to- 
gether with heavy timbers was built 
to form a working platform and to 
act as guides during the early stages of 
sinking. 

The cutting edge was formed by 


Fig. 1—Materials encountered in sinking, 
caisson section and details of cutting edge. 
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Fig. 2—General arrangement of surface 

plant. Larger derrick at left hatdied ex- 

cavation and concrete. Smaller derrick at 
right moved aggregate and steel. 


sloping the inner wall of the caisson 
out at 30 deg. with the vertical to 
form a bell, and it was shod at the 
bottom with a light structural-steel shoe 
(Fig. 1). This shoe consisted of plates 
and angles riveted and welded together. 
The actual cutting edge was 6 in. wide, 
and the plates protected the concrete on 
both sides to a height of 3 ft. 

Before sinking operations were started 
the caisson was built to a height of 
30 ft. To provide additional bearing 
while this concrete was being placed, 
the steel shoe was filled with gravel up 
to the top of the plates as soon as 
placed, and later the entire bell was 
filled with gravel. The concrete was 
about a 1:2:3 mix, with 2 per cent 
calcium chloride added to give early 
strength. Sectional steel forms were 
used for both walls. When the forms 
were stripped after each 8-ft. pour, the 
top ring was left in place to form a base 
for the next form set-up. The surface 
of each pour was thoroughly cleaned and 
roughened with picks; as a result, when 
the caisson was finally pumped out, it 
was entirely watertight from top to 
bottom. 

Excavation was done with a 14- 
cu.yd. clamshell bucket or a 24 cu.yd. 
orange-peel bucket. Little trouble was 
experienced for about 100 ft. of pene- 
tration, but at that depth a mass of 
large boulders was encountered. The 
first boulder, which weighed 5 tons, was 
successfully slung by a diver and re- 
moved, but the rest were too tightly 
embedded under the cutting edge to be 
removed either by means of slings or 
pins. Blasting was the only solution 
to this serious problem. 

Holes for the charges were drilled 
by divers using a heavy jackhammer 
drill. The back pressure caused by the 
head of water in the caisson was about 
48 lb. per sq.in., but it was found that 
even with large hose at least 175-Ib. 
pressure was needed at the compressor 
for effective operation of the drill. To 
prevent damage to the concrete in the 
caisson walls, the charges were kept 
small, half a stick of 40 per cent dyna- 
mite being the maximum charge. The 
shots were fired electrically, one hole 
being drilled and shot at a time. As 
a further precaution to reduce the 
bursting effect of the sudden concus- 


sion on the caisson walls, a compressor 
was allowed to discharge out of an open 
pipe at the bottom of the caisson. 

By this method several cubic yards of 
boulders were removed, and the caisson 
was sunk slowly, but without damage, 
an additional 8 ft. to the surface of 
what had once been bedrock. This 
material consisted of shale weathered 
and disintegrated by glacial action into 
a soft slickensided mass, almost a sandy 
clay. The caisson, therefore, had to be 
sunk through this material before a safe 
foundation could be reached. 

In building the caisson a number of 
24-in. pipes, with a l-in. outlet at the 
cutting edge, had been left in the 
concrete spaced evenly around the cir- 


Fig. 3—Assembling the cutting edge and 

bell steel on the gravel island. Jet pipes 

to be embedded in the 5-ft. concrete wall 
appear along the back side. 


cumference. A second ring of pipes 
had outlets in the caisson wall about 
10 ft. above the cutting edge. It had 
been intended that these pipes should 
be used for two purposes: (1) «during 
sinking operations the lower ones could 
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be used as water jets to assist in « 
cavating the material below the cutt 
edge and the upper ones as out! 
through which to force air or water 
reduce skin friction; (2) as grout pi; 
to fill any spaces that might be | 
between the caisson and the rock. 
was found, however, that as water |: 
the lower ring were useless becau 
they continually plugged so tight 
with sand that it took an hour or mor: 
to clean each one out. The upper rin 
of outlets pointed upwards and did no: 
plug so readily, but when air was force 
through them the bubbles apparently di: 
not rise close to the caisson wall bu: 
showed on the surface of the groun: 
anywhere from 2 to 200 ft. distant. 





When it was found that the disinte- 
grated shale could not be readily exca- 
vated with an orange-peel bucket, it 
was decided to build a water jet out 
of 4-in. pipe with a special cast-steel 
nozzle, and to operate it as a separate 


Fig. 4—Top of caisson, showing steel 
forms, timber-piling guide frame and mani- 
folds for supplying water to jet pipes. 





IRAE 5S Mie 





Uta a at 





July 6,1933 —Engineering News-Record 


unit with the derrick. In conjunction 
with this a sand jack or ejector was 
used to suck out the fine material 
washed out by the jet. Water was 
delivered by a centrifugal pump at 
165-Ib. gage pressure. Various lengths 
of bent pipe were used to reach under 
the bell, and careful watch of jetting 
operations was maintained by frequent 
diving inspection. The jet proved very 
efficient, and the caisson was sunk an 
additional 15 ft. until the cutting edge 
was about 125 ft. below high water. 

During the period of sinking through 
the boulders the surrounding material 
began to slough in under the cutting 
edge. As the sinking proceeded this 
sloughing almost always accompanied a 
movement of the caisson, the flow of the 
gravel cutting a channel through the 
softer material below. These move- 
ments of gravel caused local settlements 
up to the surface of the ground, the 
gravel apparently forming chimneys. 
As a result, when the action of the jet 
showed that the caisson was approach- 
ing rock, excavation was carried for- 
ward carefully in an endeavor to stop 
the slough, and no excavation was done 
near where the slough channel showed. 
Finally, the caisson was dropped the 
last 18 in. to its final position in one 
movement and the sloughing was effec- 
tively stopped. 

About 125 ft. below high water, 
layers of hard sandstone were encoun- 
tered with strata of softer material 
between, and it was in one of these 
layers of sandstone that the cutting 
edge was finally founded. Under the 
center of the caisson excavation was 
carried down to a depth of 3 or 4 ft. 
until a ledge was reached that the jet 
would not cut, although left for an 
hour in one place. An inspection of 
the bottom showed that the foundation 
was adequate as far as bearing was 
concerned, and that a reasonably water- 
tight seal could be obtained in the rock. 
The caisson bottom was cleaned up, and 
a 12-ft. depth of concrete was placed by 
bottom-dump bucket to form a seal. 
The bottom-dump bucket was used in 
preference to a tremie in order to 
place the concrete as close to the rim 
of the caisson as possible. The buckets 
were dumped successively around the 
edge of the caisson, tending to force 
any soft material to the center where 
it would later be removed. Placing 
cperations were successful, but calcium 
chloride was used in the concrete, and 
this caused some of it to set up too 
fast, forming lenses, so that when the 
shaft was sunk through the seal, lami- 
nations of poor concrete were found in 
places. 

After the concrete had set and the 
water was pumped out of the caisson, 
test holes were drilled through the seal. 
The first hote disclosed the presence 
of water in the seal, but as the flow did 
not increase when other holes were 
drilled, excavation was started and a 
6-ft.-diameter shaft, afterwards en- 


larged to a 10-ft. diameter, was sunk 
through the seal. In sinking the shaft 
the concrete was blasted out in the 
ordinary way except that the rounds 
were shallow and the charges light. 
Cut holes were shot and mucked out 
before the relievers and rim holes 
were drilled. The concrete in the seal 
was not cracked or damaged in any 
way by this blasting. 

On reaching the under side of the 
seal it was found that there was no 
leakage between the seal and the rock, 
but that about 14 gal. per minute came 
through the laminations of poor con- 
crete in the seal itself. This water 
probably came from some place where 
there was a small gap between the cut- 
ting edge and the rock. The entire seal 
was grouted and the flow of water 
ceased. In the meantime many of the 


ll 


jet or grout pipes that had been built 
into the walls of the caisson were suc- 
cessfully cleaned out, and grout was 
forced around the outside of the bottom 
of the caisson. The remaining 270 ft. 
of shaft was then sunk in the rock 
without difficulty. 

The work was carried out under con- 
tract for the Greater Vancouver Water 
District, E. A. Cleveland, chief com- 
missioner, and W. H. Powell, engineer. 
F. C. Stewart is resident engineer. The 
contractor is the Northern Construction 
Co. and J. W. Stewart Ltd., with 
N. D. Lambert as general superintend- 
ent and William Smaill as chief engi- 
neer. 

H. E. Carleton is general super- 
intendent on the tunnel project, and 
R. M. Wynne-Edwards is in charge of 
the caisson operations. 


Demoistured Air Aids 


Madden Dam 


Cement 


Handling difficulties caused by the annual eight-months 
rainy season in Canal Zone are overcome by using sealed 
steel silos, pneumatic transportation and demoistured air 


By Adolph J. Ackerman 
Formerly, Chief Engineer, W. E. Callahan Con- 
struction Co., and Peterson, Shirley 4 Gunther, 
Contractors, Madden Dam, Canal Zone 


Tax CONSTRUCTION of Mad- 
den Dam in the Panama Canal 
Zone requires about 700,000 bbl. 
of cement. The design of a suitable 
plant for economically handling such a 
large quantity was complicated by the 
necessity of receiving the ocean ship- 
ments in large increments and storing 
the cement with adequate protection 
against very damp climatic conditions. 

In the Canal Zone the dry season 
starts around Jan. 2 and lasts until 
around May 5. The remainder of the 
year is the wet season. The annual 
mean relative humidity in the vicinity 
of the dam site is about 85 per cent. 
Relative humidities of 100 per cent may 
be expected during the mornings of the 
wet season, as compared with 50 per 
cent or lower during the afternoons of 
the dry season. A day without rain 
during the rainy season is exceptional, 
precipitation records of the past twenty 
years show a minimum annual rainfall 
of 72 in. and a maximum of 152 in. 

This article describes the general 
layout of the cement-handling plant and 
some of its special features, supplement- 
ing the description of the concreting 
plant at Madden Dam. which appeared 
in Engineering News-Record, Dec. 8, 
1932, p. 671. 

All cement is furnished by the 
U. S. government, which holds con- 


tracts with several American cement 
mills. The Madden Dam contractors 
are required to give the government 
90 days’ advance notice of their cement 
requirements, and the government re- 
serves the right to deliver requirements 
for two weeks in one shipment. Ship- 
ments arrive at Cristobal in 12,500-bbl. 
lots every other week, and during the 
heavy concreting period of 1933 such 
lots are being received weekly. The 
cement is loaded from ships into box 
cars in quantities of 232 bbl. per car 
and is carried by the Panama Railroad 
30 miles to Madden Siding, where it is 
turned over to the contractors. 

Earlier experiences on the Panama 
Canal had shown paper bags to be the 
most satisfactory protection against 
moisture accumulation in transit, as 
well as in tropical storage, and they 
were adopted. The specifications for 
the bags call for six plies, with the one 
next to the inner one paraffin-coated. 
All seams must be glued with a special 
moisture-resisting compound except over 
the filler valve. 

The storage facilities of the con- 
tractors consist of two steel silos, each 
having a capacity of 6,650 bbl. of bulk 
cement. This is comparatively small, 
but demurrage on cars has been, taken 
into account and will be permitted to 
occur to an amount eqitivalent to the 
non-salvageable cost of additional stor- 
age capacity. 

At Madden Siding eight cars at a 
time are spotted under a shed alongside 
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a belt conveyor, four on each side, and 
are unloaded manually with the aid of 
gravity roller conveyors extending from 
the belt back into the car. Unloading 
is maintained at the rated capacity of 
the cement pump, which is 210 bbl. per 
hour. The 24-in. belt, driven by a 
10-hp. motor, carries the sacks at a 
speed of 150 ft. per minute to the bulk- 
ing machine. To insure uniform feed 
into this machine and full-capacity 
operation without overloading, the belt 
is painted with graduations at proper 
intervals for spotting the sacks. 

The head pulley is elevated so that 
the bags dropping off the end of the 
conveyor acquire a high velocity as 
they fall through the bag cutter. This 
consists essentially of a chute with 
adjustable sides; at the lower end sta- 
tionary steel knives are mounted with 
their tips extending into the chute sufh- 
ciently to slit the falling sacks at four 
points. Any knife may be replaced by 
a resharpened one without shutting 
down the plant. 

At the lower end of the chute the 
sacks drop into a 40-in.x10-ft. rotary 
screen, fully inclosed and revolving at 
20 r.p.m., where the cement is effec- 
tively removed, dropping into a hopper, 
while the paper is discharged at the 


Cement-handling plants at railway siding 

and at dam site include closed steel silos 

and pneumatic conveyors that are operated 
by demoistured air. 
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Condition of paper sacks as they come 
from the bulking device. 


end of the screen. The position of the 
knives and shape of the chute outlets 
are designed to open the bags so as to 
cause the least amount of cement to 
become lodged between the plies while 
the sacks are being tumbled around in 
the screen. 


The disposal of bags is handled by 
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native labor rather than mechanica 
and consists essentially of shaking 
bags once or twice and throwing th 
into large wheelbarrows in which t! 
are hauled to a near-by fire and burn. | 

The cement is fed into a pump a 4 
conveyed by air 70 ft. vertically i: 
the steel silo. The air supply for : 
cement pump is delivered at the rate 
238 cu.ft. per minute under pressure 
40 to 50 Ib. per sq.in. Every precauti 
was taken to insure a supply of dry a: , 
even under most severe atmospher - 
moisture conditions. To accompli: : 
this, the air compressor, which is of t!: 
rotary type, was located at the far er | 
of the car shed, and a 5-in.-diameter a 
line was buried in the ground to produc 
the effect of an aftercooler. At the oth: 
end of the shed an extra-large air re 
ceiver was installed where furthe: 
slight condensation can take place, an: 
finally a small mechanical air separator, 
with automatic water ejector, is located 
in the line between the receiver and the 
cement pump to catch a further small 
amount of moisture. Before this system 
was placed in operation, humidity in- 
dicators were inserted in the air lines 
to test the effectiveness of the system 
in reducing the relative humidity of the 
air, and it was found that under condi- 
tions of 100 per cent relative humidity 
at the compressor suction this figure 
was reduced to 65 per cent by the time 
the air reached the cement pump. The 
system since then has operated very 
satisfactorily at all times, and there has 
been no evidence of caking in the pump 
discharge line. 

The silo, weighing 110,000 Ib., is 
built up of 4-in. steel plate and bolted 
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‘Bump / Cement Handling System at Madden Siding 
bl. per hr:4 


for easy salvage. It has a diameter 
of 30 ft. and is elevated on columns to 
permit hoading trucks from the under 
side. Part of the loading zone has been 
housed as protection against the driving 
rains. The bottom cone was assembled 
with flat-head bolts in countersunk 
holes to reduce the tendency of the 
cement to arch; in addition to this, air 
jets were installed over the entire lower 
portion of the cone, with separate valves 
for each pair of jets for breaking up 
arches. The bottom of the cone is 
equipped with a rotary gate and a can- 
vas spout for loading the cement trucks. 
At the top an air vent of special design 
releases the air from the cement pump 
without undue loss of cement. 
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Every precaution was taken to pre- 
vent moisture from entering or forming 
in the interior of the silo. All joints 
and bolt holes were painted with as- 
phalt, and the entire silo was painted 
with aluminum paint because its re- 
flective power is known to reduce 
condensation or sweating on the inside. 
Careful tests were made with humidity 
indicators, and while it was not pos- 
sible completely to dry out the silo 
before placing it into service, the accu- 
mulation of moisture on the walls was 
such as to combine with the dust and 
form a thin coating which has since 
then served as a further insulating 
medium. Once the silo is full, the 
cement acts as a dessicator, which pre- 
vents local condensation from accumu- 
lating on the ceiling to an extent that 
might cause dripping and damage to the 
cement. New cement is pumped in fre- 


Paper-bag opening and removing device 
changes sack cement into bulk cement for 
pneumatic handling. 


quently enough to prevent formation of 
a crust on top of the contents, and only 
one or two barrels of cement is lost 
each month from small leaks. 


Trucks for hauling cement 


From Madden Siding to the concrete 
plant at Madden Dam the cement is 
hauled by trucks a distance of 13 miles, 
mostly over pav€éd highway of easy 
grades and turns. Pneumatic tires are 
required by government regulation. 
Three standard 10-ton trucks are em- 
ployed, having hydraulic-hoist dump- 
body frames. The bodies are of job 
design and are built in the Balboa 
shops of the Panama Canal for a full 
capacity of 60 bbl., and they carry an 
actual average of 54 bbl. per load. 
They are built up of 4-in. bottom plates 
and Ys-in. sides, with rounded fillets in 
the bottom to reduce hangover, and 
with the rear 6 in. wider than the front 
for easier dumping. The end gate rests 
against a rubber seal. The top is 
vented and was originally built with 
three filler holes, but it was found that 


the central one is sufficient. The entire 
top is removable to make the bodies 
convertible for hauling other materials. 
Very little time is consumed in loading 
and dumping, each truck averaging 
about fifteen loads in twelve hours. 


Handling at mixer plant 


At the mixer plant, which is located 
immediately adjacent to the Madden 
Dam, the silo is in many respects simi- 
lar to the one at the siding, except for 


the fact that it was not elevated on 
columns but was designed with the 
bottom of the cone on a level with the 
surrounding ground. A _ continuation 
of the cylindrical plates to the ground 
serves as a means for supporting the 
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silo.. Here the trucks back into a shed 
and end-dump into a hopper directly 
under the silo. Less dust or loss of 
cement occurs in this operation than 
might normally be expected. A second 
pumping unit below the hopper carries 
the cement into the silo or directly 
to the mixer plant. At other times 
cement is drawn from the silo back into 
the hopper and pumped into the mixer 
plant, where 1,300 bbl. (almost enough 
for one shift) may be stored at one time. 


Conclusions 


Experience with the present plant has 
demonstrated that pumping cement in 
humid and damp weather can be 
readily accomplished and storage in 
steel silos is satisfactory and econom- 
ical. With the present system there 
is no dead-storage space, and the flow 
of cement provides for a complete 
recirculation as a guarantee against 
accumulations of aged cement. The 
handling loss at the bulking plant is 
about 0.2 per cent in dust, spillage and 
hangover on the bags. The transpor- 
tation loss, including filling and dump- 
ing, amounts to an average of 0.16 per 
cent. These losses compare favorably 
with generally experienced losses of 1 to 
1.5 per cent. 


Personnel 


The Madden Dam was designed by 
the Bureau of Reclamation for the 
Panama Canal and is being constructed 
under the ‘supervision of the Canal 
Zone Administration, including Julian 
L. Schley, governor; Colonel C. S. 
Ridley, engineer of maintenance; Major 
J. C. Mehaffey, assistant engineer of 
maintenance; and E. S. Randolph, con- 
struction engineer. For the contractors, 
Paul Grafe is managing director, and 
R. M. Conner is general superintendent. 
The writer was in direct charge of the 
design and erection of this plant. 


Closed trucks haul cement from siding 
plant to mixing plant at dam. 
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NEW PLANS FOR THE MISSISSIPPI 


River Model Design and Operation 


Third of a Series of Eight Articles 


The U. S. Waterways Experiment Station at Vicksburg 
on the Mississippi River has, in two years of operation, 
set criteria for the technique of river study by models 


straightening and slope regulation 

on the lower Mississippi has re- 
ceived definite support from model ex- 
perimentation, as has been emphasized 
in the two preceding articles. This 
technical aid has been exercised through 
the agency of the hydraulic laboratory 
established in 1929 at Vicksburg, Miss., 


"Tes NEW ACTIVITY in channel 


Fig. 1—Scaling and recording bed cross- 
sections in drained river model after com- 
pletion of a test run. 


and officially designated as the U. S. 
Waterways Experiment Station. This 
fact warrants a review and summary of 
the laboratory operations. 

The Vicksburg laboratory and its 
fixed equipment were described in En- 
gineering News-Record, July 16, 1931, 
p. 84, and results of some of the early 
tests were published at that time and in 
the preceding issue of June 11, 1931, p. 
979. The movable equipment of models 
has changed many times. Since ex- 
periments were begun, more than 60 
models have replaced one another in the 
great hall of the laboratory building and 
in the large testing field outside. 


Objectives are broad 


The U. S. Waterways Experiment 
Station was created by the act of 1928 
authorizing the present Mississippi 
River flood-control project. It was lo- 
cated at Vicksburg, Miss., to be close 
to the headquarters in that city of the 
Mississippi River Commission and the 
army engineer division of the lower 
Mississippi valley, which have direct 
charge of the river work. Primarily its 


services were to be for the Mississippi 
River improvement, but they were also 
to be available to all divisions of the 
army engineer organization in charge of 
waterways. 

In correspondence with its origin, in- 
vestigations at the laboratory have been 
largely of problems of Mississippi flood 
protection and navigation, but they have 





included also studies of river, harbor 
and shore-protection problems in other 
jurisdictions of the army engineer corps. 
No commercial testing is done, but in 
certain investigations, as in one of the 
early studies to determine the character- 
istics of bends in dredge pipe, participa- 
tion is arranged with manufacturers. 
For investigations for engineer districts 
outside the jurisdiction of the lower 
Mississippi valley division a charge 
amounting to cost is made. 

While major investigations have been 
to determine specific problems arising in 
planning general operations or in- 
dividual works, broad stream-hydraulics 
research is an active part of the labora- 
tory work. In case, after a specific ques- 
tion is answered, there appears oppor- 


tunity with this model of refining the 
study or extending the scope of the ex- 
perimentation to more general deter- 
minations, the additional work is car- 
ried out as general research. Also, 
where in time several determinations of 
like specific problems accumulate, they 
are given group study, which may pro- 
vide broader general conclusions. In 
brief, specific and general research are 
combined as fully as practicable. In 
addition, as there are purely specific 
project studies, there are purely general 
investigations having no relation to any 
particular project; among these are the 
sediment and bed-material determina- 
tions and the levee-seepage studies now 
in progress. The full list of major in- 
vestigations is given in the accompany- 
ing tabulation; it indicates the range 


. and variety of the laboratory studies. 


Organization is simple 

The general organization for carry- 
ing on the laboratory operations under 
the division engineer and commission 
is indicated by Fig. 2. The personnel 
is fixed at about 70, but it is increased 
at times of extensive outside-model con- 
struction, often to double this number. 
The steady force consists of survey men, 
draftsmen, assistant engineers, engineer 
inspectors, carpenters, tinners, photog- 
rapher and about 40 laborers. The in- 
crease in force for special work consists 
mostly of laborers. At times of running 
tests the interested engineer districts 
often send observers to augment the 
technical force of the laboratory in 
charge of the test. 

The organizaiton grocedure is sub- 
stantially as follows: A submitted pro;- 


Fig. 2—Organization chart for the opera- 
tion of the U. S. Waterways 
Station at Miss. 
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ect goes to the research division, which 
plans tentatively the experiment, models, 
procedure, etc., and reports to the di- 
rector. This tentative plan as approved 
goes back to the research division, which 
reports a plan in detail as a subproject 
to be undertaken and gives a full esti- 
mate of work required, time, costs, etc. 
This repert goes for approval to the en- 
gineer district or other body desiring the 
experiment. The detail work then 
proceeds. 

The research section, or that group 
given charge, prepares plans for the 
model. These plans go to the model con- 
structor, who builds the model under 
strict inspection. Experimentation is 
then begun by the group in charge, 
using such procedures and observing 
devices as are required. Instrumental 
readings and copious notes are recorded. 
The essential data, results and sum- 
maries, with photographs, charts and 
graphs are then presented as a report. 
The original records are filed, including 
diaries, log of tests, photographs and 
often moving-picture films not in the 
report. 


Model design an expert procedure 


The essential processes of model de- 
sign are: (1) selection of type, (2) se- 
lection of model limits, and (3) selec- 
tion of model scale values. Models may 
be reduced or full scale, distorted or un- 
distorted scale, and fixed bed or mov- 
able bed. Definition is obvious except 
perhaps of distorted and undistorted 
models. Physically, the distinction is 
simple. 

An undistorted model is one in which 
all linear dimensions are on the same 
reduced scale; the model has exact geo- 
metrical similarity to the object in 
nature (river, channel or harbor) that 
is being modeled for test. In a dis- 
torted model the geometrical similarity 
is abandoned by making the vertical and 
the horizontal scales different. The 
purpose of this distortion is to get simi- 
larity of performance of model to proto- 
type. In detail the process of develop- 
ing model similitude is of some intricacy 
and cannot be extended here; only the 

. general theory and argument can be 
stated. 

It is impossible in a small model of a 
river or harbor to simulate in model 
scale all the natural conditions. Certain 
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sissippi River channel at Island No. 9 
is selected. At this point a remedy for 
bar and crossing formation was being 
sought. The conditions dictated obvi- 
ously a reduced-scale distorted model 
with a movable bed. Critical selection 
centered then on model-area limits and 
on model scales. 

The critical area of the river to be 
studied centered about a crossing at 
about mile 56. As shown in Fig. 3, from 
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Fig. 4—Plan of model of section of river 
shown by Fig. 2, marking entrance and exit 
channels, gage pits, ranges, etc. 


acting forces and properties of mate- 
rials acted upon cannot be reduced to 
model scale. These properties include 
density and viscosity of the liquid and 
the size, shape, cohesion and density of 
the bed and bank materials. The ex- 
ternal forces include gravity, friction, 
surface tension and barometric pres- 
sure. It is obviously impossible to de- 
crease or modify these forces and prop- 
erties to model scale ratio. In order 
that they may not become disproportion- 
ate, they are kept in harmonious rela- 
tionship by geometrically distorting the 
model by increasing the vertical scale. 
In brief, geometrical similitude is sacri- 
ficed to secure similitude of action and 
effect. 

Distortion, as practiced in model ex- 
perimentation, does not result in mis- 
leading phenomena. This would be the 
case if the model were not distorted. 
The distortion is solely vertical. Its 
amount is determined separately for 
each condition as slope, channel and 
overbank section and roughness of bed. 
No distortion of the alignment of the 
river banks and their variable curva- 
tures is permissible. When these are 
produced in true relationship, bed effects 
are unchanged by increasing the vertical 
scale. This has been proved many 
times by operating movable bed models 
from a flat bed until this bed has finally 
assumed the contours of nature. Com- 
parisons of maps made from nature and 
model have in 8 and 10 to 1 distortions 
been so identical as to make it difficult 
to distinguish between them. Even in 
distortions of 15 and 20 to 1, qualitative 
reproductions are obtained. 

The procedure in designing distorted 
models is best understood from a specific 
example; for this the model of the Mis- 
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about mile 52 the channel to about mile 
55 is along the left bank, and a long bar 
extends out from the right bank. At 
about mile 56 the right bank bar meets 
a bar from the left bank, and a crossing 
is formed through which the channel 
cuts over to the right bank. As stated, 
this crossing was the center of study. 

The limits of the model were the first 
consideration. Along the river the 
model had obviously to extend in each 
direction from the crossing far enough 
to stabilize the entrance and exit flow 
to the conditions of nature. Trans- 
versely, the limits were required to be 
wide enough to include any overbank 
topography that might tend in high 
water to govern in any degree movement 
in the channel of the model river. Study 
of the river survey maps, which gave 
the topographic and hydrographic 
data, and of the gage records, which 
gave the hydraulic data, indicated the 
model limits outlined in Fig. 3. Briefly, 
the modeled length of channel was car- 
ried 5 miles up and 3 miles down the 
river from the crossing. The modeled 
width included all overbank area flooded 
at high stages. These limits, the map 
and gage data indicated, would repro- 
duce natural-flow phenomena in the 
model. 

Determination of the model scales 
began with the horizontal scale. This, 
as in most models, was the multiple of a 
number of factors, as cost, available 
space, volume of water supply and ac- 
curacy and refinement of model deter- 
minations required. Practicability in 
effect determines the horizontal scale, 
keeping in mind always the test results 
sought. In this particular case a scale 


of 1:600 was selected. 
In selecting the vertical scale three 
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Fig. 5—Details of inlet and outlet devices 

for a river model constructed at the Vicks- 

burg hydraulic laboratory. Another ar- 
rangement is indicated by Fig. 4. 


requirements governed: (1) It had to 
give measurable depths; (2) it must 
not be so large that the resulting geo- 
metrical distortion would produce bank 
slopes steeper than the angle of repose 
of the material; and (3) turbulent flow 
had to be ensured. Based on these re- 
quirements, a scale of 1:150 was 
selected. 

Determination of slope was then as 
follows: the mean low water slope in 
nature through this reach of river is 
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0.00005. Reproducing this slope in the 
model flow would not give sufficient 
tractive force to transport the material 
of the movable bed. Previously the sand 
for the model bed had been selected with 
an analysis curve corresponding closely 
to the analysis curve of sample bed-load 
sand taken from the river at mile 51. 
The procedure was then to determine 
what slope in the model was required to 
give the required tractive force to pro- 
duce bed movement. The selected sand 


Fig. 6—Details of gage entrance and gage- 
recording pit typical of practice at the 
Vicksburg hydraulic laboratory. 
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was placed in a precisely constructed 
tilting flume, and water was passed over 
it at the scale depth at which the trans- 
portation of bed material occurred in 
nature. By accentuating the flume tilt 
gradually, the slope was determined at 
which movement began. 

The natural slope was 0.00005. The 
simple distortion of the model increased 
this slope to 0.0002. The flume tests 
showed that a slope of 0.0014 was re- 
quired to move bed load. This addi- 
tional slope was secured in the model 
by regulating the weir and the tail gate. 
With the linear and slope scales deter- 
mined, the area, velocity and discharge 
scales were readily computed. 


Model construction is exact 


The construction of a model begins 
with the laying out of ranges across the 
model site from a map plot of the model. 
A plan of the specific model being 
considered is shown by Fig. 4. In this 
model the ranges were located about 
14 ft. apart in lines about normal to 
the river. Cross-sections of channel and 
overbank along these ranges were then 
plotted to full model scale. These cross- 
sections were reproduced in male and 
female templets cut from galvanized 
sheet steel and stiffened by boards. 

Actual molding began by excavating a 
pit about 1 ft. deep and of sufficient area 
to hold the model. In this pit the female 
templets were set accurately to elevation 
along the range lines and filled between 
with tamped earth to 14 in. below their 
tops. Surfacing was then applied by 
filling the interspaces with 1:5 cement- 
sand mortar and toweling it flush with 
the templet tops. This mortar was ac- 
curately molded to line, profile, contour 
and other topographic features. Gages 
and gage pit were set up, and entrance 
and exit canals were constructed as indi- 
cated. The sand movable bed was then 
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placed and molded to shape, using the 
als templets as guides. The model 
was protected from rain and sun by a 
shed. 

These are the general lines of model 
construction. In detail there are many 
other operations. Various kinds of bed 
materials are used, brush and trees are 
simulated, bank and overbank rough- 
nesses are produced and hard spots in 
the channel are reproduced. Dikes, 
levees, jetties, breakwaters, dams, locks 
and other harbor and waterway struc- 
tures are simulated and often made mov- 
able so that effects of position and loca- 
tion can be determined. Tributary 
streams are modeled and provided with 
independent flow. A model at the Vicks- 
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Fig. 7—Operating chart for a model based 
on hydrographs of river ranging over a five- 
year period. 


burg laboratory is in short not a rough 
reproduction in any essential particular, 
it is a recreation in miniature of the 
natural river or harbor as far as effect 
on hydraulic action and phenomena are 
affected. 


Model appurtenances are simple 


The appurtenances for controlling, ob- 
serving and recording model action are 
kept simple. Of the first importance are 
the water inlet and outlet devices, two 
examples of which are shown by Figs. 
4 and 5. Generally the inlet is a 
V-notch weir that discharges into a 
stilling reservoir and approach channel 
to bring the water to the condition of 
flow required in the test. The outlet is 
generally a gate capable of adjustment 
vertically so as to control, in connection 
with the inlet weir, the water stages 
desired. 

Water stages are measured usually 
by hook gages, but manometer devices 
have been used in many of the experi- 
ments. The exceptional feature of the 
arrangement (Fig. 6) is the grouping 
of the registering elements in batteries 
connected by under-surface pipes to 
the gages spotted, as desired in the bed 
of the model. Both the bed gages and 
the hook-gage pit are shown by Fig. 6. 
The feature of the gage pit is the ar- 
rangement by which one hook gage 
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serves a battery of gage cups. 
eral, the arrangement for 
measurement is identical. 

For recording bed profiles in movable- 
bed tests, a scaled bar is spanned across 
the model and, working from a bridge, 
the recorder reads the elevations, work- 
ing along the span with a vertical rod 
having a scale for direct reading. This 
has been found faster and more ac- 
curate than any form of tracing pro- 
filometer that has been tried. Other de- 
vices include meters, piezometers, pitot 
tubes, and various materials such as 
strings, celluloid floats, dyes and oats 
for showing current direction, bottom 
drag, bar formation, etc. Special ap- 
paratus has included devices for creat- 
ing ebb and rise of tide and surf break- 
ing on a beach. 


In gen- 
manometer 


Model operation 


Model operation differs for each 
model and with the purposes of the ex- 
periment. Procedure with the model 
shown in Fig. 4 indicates characteristic 
practice. First, a composite duration 
curve was prepared that represented the 
average rising and falling stages of the 
river and the per cent of time for each 
stage for the years 1925 to 1930. From 
this curve a simplified model-operating 
chart was prepared, as shown by Fig. 7. 
By simulating the stages, as indicated on 
this chart, the model was made to pass 
through a cycle representing a normal 
sequence of conditions in nature. A 
gage-relation curve was plotted, based 
on the same gage that was used in the 
operating chart. This was used for es- 
tablishing gage heights in the model. 
With these controls established, model 
test runs were made. 

The model was first given a calibrat- 
ing run through a complete cycle, with 
the bed molded to the surveyed profiles 
and sections. The model was then 
cross-sectioned and a contour map 
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plotted and compared with the similar 
map from nature. The comparison 
showed the bed to be generally repre- 
sentative of its prototype. The bed was 
then molded flat and the model run 
through another cycle. Cross-sections 
showed the .sand to have taken the 
formation shown by the first run. With 
this proof of similarity of action, the 
schedule of test runs was put through. 

As indicated previously, the tests are 
carried through hydrographs compiled 
from flow-duration curves of the stream 
in nature and covering as many years as 
are necessary to indicate normal ranges. 
The laboratory has determined a twelve- 
hour hydrograph to give excellent re- 
sults; incidentally this is about a third 





Fig. 8—Flume for determining slope at 
which flow will move bed material used in 
a model. 


longer than is common practice. This 
means that in twelve hours the model 
is subject to all the stages of the natural 
river and is held at each stage a period 
of time proportional to the length of 
time that a stage exists in nature as de- 
termined from the stream hydrographs. 


SUMMARY OF INVESTIGATIONS AND MODEL EXPERIMENTS CONDUCTED AT 
VICKSBURG HYDRAULIC LABORATORY 


1. Determination of eae tak effects in (a) Illinois River 1 = 1:1200, d = 


Red River 1 = 800, d = 


1:48; (b) 


2. Determination of damage to railroad embankments by overflowing floodwaters and 


effects of Sernatresse sills in preventing such damages. 
= 1:10 and = 1:20.) 
(Field samples taken and analysed in laboratory. ) 
. Effects of operation of Bonnet Carré floodway. 
5. Erosion tests of materials in Bonnet Carré eS Atchafalaya and 


as follows: 1 = 1:1, = 1:5, 
3. Sediment investigations. 


(Four undistorted models 


€k 2 3 2300, @ <= 1 3300, 
oeuf Basins, 


Development of proposed pilot channel in Boeuf Bas is a 000, d = 1:100. ot 

Dike and contraction studies at: (a) Walkers Bar, (Onio River” = i 720, é= 2; 

(y Morrison Towhead ee River, 1= 1: €= 1} 92: (c) Stewarts. Bar, 
ississippi River, 1=i:10 00; 


iver, 1 = 1: 
d = 1:100; (h) Ft. Charles is 


(d) Raleigh Bar, "Ohio River, 1=1:700, d 
“ Island * Mississippi River, I= 1:600 
600, d = 1:150; (go) Racetrack’ Towhead, Mississippi River, = 
Mississippi River, 1 = 1:1000,a = 
Brooks Point U., Mississippi River, 1= 1:1000 


ad = 1:125; Mississippl 
1:1000, 


1:100; and (ij 


(f) Island 35, 


dad = 1:100. 


8. Lock and dam studies as: (a) No. 37, Ohio Shoe models, 1 = 1:300, ad = ; :60; and 


1= 1:120, d = 1:120; (b) Starved Rock, Illinois River, t= 3: 
9. St. Lucie’ Senet Spillways, Lake Okeechobee drainage project. 


models scale 1:10.) 
10. Taito, audios, 2 Mississippi River. 
11. Movement of ied in bifurcating flumes, 
12. Miscellaneous revetment tests. 


170, d = 1:3 
(Two Snaibsentedl 


(Two models: 1= 1:4800, d = 1:360; and l= 


13. Movement of bedmaterial in Mississippi River cornbihed with studies of tractive 
force required to produce bed movement (special flumes). 


14. Levee seepage tests. 


(Undistorted model 10 ft. high built as an experimental ~- ) 


15. Effects of o extension south of Eagle Lake, Mississippi River. (1 = 1:2400, 


d = 1:120. 


16. Eitects of operating the Birds Point-New Madrid Floodway. 


di = 1:4800, d= 


17. Effects of sills in St. Clair River. (1 = 1:100, d = 1:100 and 1:50.) Also theoretical 
flume tests to determine effects of submerged weirs. 

18. Effects of water and silt diversions from Mississippi River. 

19. Miscellaneous control tests and experiments of more or less experimental nature. 
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Many New Specifications Adopted 
at A.S.T.M. Meeting 


Committee activities and research work prove as stimu- 
lating and complete as ever—Cast-iron, brick masonry, 
steel, wrought-iron and road materials receive major con- 
sideration in first three days of convention at Chicago 


Engineering News-Record Staff Report 
Bt: of be HEAT and the Cen- 


tury of Progress Exposition com- 

bined to reduce attendance at some 
of the sessions of the 26th annual con- 
vention of the American Society for 
Testing Materials in Chicago, June 
26-30, but did not affect adversely the 
useful work that the society transacts 
each year. Specification changes were 
as numerous as ever, reflecting con- 
scientious committee work, and the 
papers delivered were in general of a 
stimulating character, giving an indica- 
tion that research has continued un- 
abated, in quality if not in quantity, dur- 
ing the depression. A registration of 
about 700 was recorded, which is about 
two thirds of normal. 

Many new research results and 
studies contributing to knowledge in the 
field of materials were reported in tech- 
nical papers. Prominent among them 
were data on brittleness of heat-treated 
steel cable wire as revealed by tension 
tests under pulsating stress (Mount 
Hope Bridge wire study); a proposed 
method for quick determination of 
fatigue or endurance limit (Moore and 
Wishart’s “overnight test”); a discus- 
sion of the factors of permeability of 
brick walls; comprehensive data on the 
physical properties of American bricks; 
study of the effect on cement of adding 
siliceous material; a surface-area fine- 
ness method for cement; a study of 
cement specifications ; and a symposium 
of opinion on the significance of con- 
crete and aggregate tests. 

Several groups of semi-scientific 
papers and addresses in the economic 
field further individualized the meeting. 
Spectrographic problems were the 
theme of one group; of another group, 
methods applicable to experimental data 
and to inspection. Two sessions of the 
Econometric Society with a group of 
engineering societies dealt with mathe- 
matics of observation and economics, 
and with broad aspects of the contact 
between engineering and social, eco- 
nomic and political questions, 

The accomplishments of the meeting 
in so far as specifications work was con- 
cerned are expressed by the foliowing 
statistics, which are not entirely com- 
plete: New tentative standards, 26 mate- 
rial specifications and 10 methods of 
test; new standards, 39 specifications 
and 19 methods; revisions were made in 
29 specifications and 22 methods; 22 


standard specifications and 3 standard 
methods of test were withdrawn. 

In so far as general activities are con- 
cerned, the Charles B. Dudley medal 
was awarded to Samuel Epstein, metal- 
lurgist, Battelle Memorial Institute, for 
his paper of last year on “Embrittlement 
of Hot-Galvanized Structural Steel.” 
The Edgar Marburg lecture was given 
by Herbert J. Gough of the National 
Physical Laboratory of England. T. R. 
Lawson, head of the department of civil 
engineering at Rensselaer Polytechnic 
Institute, was elected president. W. H. 
Basset, American Brass Co., was made 
senior vice-president, and Hermann von 
Schrenk, consulting engineer, St. Louis, 
was made second vice-president. 

Under the title “Introspection,” the 
presidential address of retiring president 
Cloyd M. Chapman presented a thought- 
ful survey of the society considered 
as a specialized machine for producing 
joint-use specifications to express and 
harmonize the needs of user and pro- 
ducer of material, a machine that now 
supplies some 50 fields of use. He de- 
manded that the machine be kept in 
condition to produce an output of high 
quality with adequate rapidity, that it be 
adaptable to changing market demand, 
and that it be efficient. 


Phenomena of rupture 


A notable event of the meeting was 
the Marburg Lecture, delivered by Dr. 
Herbert J. Gough, superintendent of the 
engineering division of the National 
Physical Laboratory, Teddington, Eng- 
land, on the subject “Crystalline Struc- 
ture in Relation to Failure of Metals 
Especially by Fatigue.” Dr, Gough 
opened by saying that a multitude of 
modern problems, such as construction 
of engines and hulls of all-metal air- 
planes, makes precise understanding of 
failure conditions of metals essential. 
Until the advent of X-ray analysis and 
the production and study of large single 
crystals of metal, however, it had not 
been possible to obtain any real informa- 
tion on the conditions of break-up. It is 
now known that slip always precedes 
rupture of metals. 

Crystal study by X-ray spectrography 
shows that slip occurs along one of 
those crystal planes on which the atoms 
are most numerous; of the several 
planes of this kind, it selects the plane 
having the largest tangential shear com- 
ponent. The work-hardening that tends 
to limit slip may best be explained by 
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the action of the slip to distort the sh: 
or fog of electrons which surrounds t! 
atomic nucleus, Repetition of slip ul: 
mately causes cracks to start; thes. 
Dr. Gough suggested, may be caused | 
the misalignment of small crystal uni: 
through slip, which leads to a stre 
concentration and so to the initiation « 
a crack capable of spreading unde 
stress repetition. In order to exten! 
these deductions from single crystals t: 
ordinary metals, which are crystal ag 
gregates, experiments have been mac: 
on aggregates of a very few crystals 
It was found that the crystal boundarie: 
do not stop the slip, which passes fron 
crystal to crystal along the most nearl\ 
aligned plane of slip weakness. Crystal 
boundaries, however, do check the pro- 
gression of a crack. 


Fatigue of metals 


Three papers were presented bearing 
upon the important subject of fatigue 
of metals, in addition to Dr. Grough’s 
lecture. The most important was one 
by Prof. H. F. Moore and H. B. Wish- 
art, of the University of Illinois, on an 
accelerated fatigue test, called by the 
authors an “overnight test” to distin- 
guish it from “short-time tests,” which 
are said to have been uniformly unsuc- 
cessful. In making the test five or six 
specimens of known Rockwell hardness 
are subjected to about 1,400,000 cycles 
of stress (requiring about 154 hours at 
1,500 r.p.m.) in rotating-beam machines. 
Upon their removal from the machines 
the ultimate tensile strengths of the 
specimens are determined. Then, making 
corrections proportional to the Rockwell 
hardness, the data are plotted with stress 
applied for a period of 1,400,000 cycles 
as ordinates and tensile strength after 
this period as abscissas. The endurance 
limit is taken as the ordinate corre- 
sponding to the maximum abscissa of 
this curve. Checked against long-time 
fatigue tests for numerous metals the 
method showed a maximum variation 
less than 12 per cent. The greatest dis- 
crepancies occurred with duralumin. 
The theory of the overnight test is that 
below the endurance limit repeated 
flexure increases the tensile strength by 
cold work, while above the endurance 
limit cracks develop that reduce the 
tensile strength. 

The fatigue properties of light metals 
and alloys were discussed in a paper by 
R. L. Templin. No satisfactory short- 
time fatigue test has been developed. 
The elaborate fatigue-testing equipment 
in the Aluminum Company laboratories 
was described. Usually 500,000,000 
cycles of stress are used. Several of the 
diagrams shown indicate that very un- 
reliable values for . endurance limits 
would be obtained in short-time tests. 

The third paper on fatigue, by S. M. 
Shelton and W. H. Swanger (Bureau of 
Standards), discussed tests of heat- 
treated galvanized wire under pulsat- 
ing tensile stress. This type of test is 
held more indicative of service condi- 
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tions for wire than is the rotating-beam 
test. Results on the same wire under the 
rotating-beam test, reported two years 
ago, gave a 52,000 Ib. per sq. in. fatigue 
limit for unmachined specimens and a 
110,000-Ib limit for standard machined 
specimens Standard machined speci- 
mens of cold-drawn wire of the same 
carbon content and ultimate strength 
showed a limit of 118,000 Ib. In the 
new tests reported the limiting range 
of pulsating tensile stress was deter- 
mined at various mean tensile stresses 
from 50,000 to 150,000 Ib. for both the 
heat-treated wire and similar cold- 
drawn wire. The average limiting range 
of pulsating stress over the whole series 
of mean stresses was 49,000 Ib. per sq. 
in. for both types of wire. 

An important paper in the field of 
fatigue was presented before the Ameri- 
can Society of Mechanical Engineers, 
which met in Chicago at the same time 
and partly in joint session with the 
American Society for Testing Materials. 
It was “Influence of Corrosion Pits on 
Fatigue,” by D. J. McAdam, Jr. (Bu- 
reau of Standards) and R. W. Clyne 
(American Steel Foundries). The 
authors contrasted the effect of chemi- 
cally formed and mechanically formed 
notches upon fatigue resistance, and in- 
dicated that work-hardening during the 
shaping of the notch influences the effect 
of the latter. The roughness of the 
notch also may increase its damaging 
effect. Their discussion was extended 
to threads, keyways and fillets. 


Steel and wrought iron 


Specification work in the field of 
steel included slight revision of the 
specifications for building and bridge 
steel (to cover rolled baseplates, 0.15 to 
0.30 carbon for structural grade, 0.20 to 
0.35 carbon for medium grade); cold- 
drawn wire reinforcement (to include 
minimum yield-point, 0.80 of ultimate 
strength) ; and open-hearth welded and 
seamless pipe (reducing the elongation 
from 40 to 30 per cent). A new 
specification for alloy-steel structural 
castings was presented, covering heat 
treatment and strength but not composi- 
tion. Tentative specifications for rivet 
steel, ship steel and track parts were 
advanced to standard. Further, the 
change introduced tentatively a year ago 
in all specifications that allow bessemer 
steel, to limit this term to acid bessemer, 
was advanced to standard. 

With the adoption:of the rivet steel 


specification the rivet clauses in the - 


bridge, building and car steel specifica- 
tions will be deleted. The steel com- 
mittee has begun a study looking toward 
combining all its rivet specifications; 
this is part of a broader movement to 
reduce the number of specifications by 
consolidating those covering similar 
materials for similar uses. 

A list of the steel specifications that 
can be used for fusion-welding material 
was also presented. By an unusual pro- 
cedure, two new specifications were pre- 


sented for adoption though they had not 
been read even by members of the com- 
mittee w charge; these cover high- 
tensile carbon steel plates for pressure 
vessels, such as penstocks, in thicknesses 
under 2 in. and from 2 to 4 in. 

Wrought-iron rivets, required because 
of growing demand for iron tanks and 
pipes, are covered by a new specification 
(manganese 0.05 per cent max., tensile 
strength 47,000, yield-point 0.6, elonga- 
tion 28 and 24 per cent in 8 in. for sizes 
up to and above } in., quenched bend 
90 deg. on 1-diameter radius, hot bend 
180 deg. flat, head flattened hot to twice 
shank diameter, etching test for fiber 
distortion at head). Welded pipe 
specifications were revised by adding a 
manganese limit (0.05 per cent). The 
Wrought Iron Committee is engaged in 
preparing a monograph on quality stand- 
ards for wrought iron. 

It was reported that pipe dimension 
standards covering the full range of 
piping work in iron and steel—for all 
pressures and temperatures, of wrought- 
iron, carbon steel or alloy steel, and for 
various processes of manufacture and 
types of end connection—have been pre- 
pared by a sectional committee of the 
American Standards Association and 
may shortly be adopted. These stand- 
ards are to be used with nine separate 
A.S.T.M., pipe specifications. 

After working four or five years since 
its last previous report the research 
committee on effect of sulphur and phos- 
phorus in steel summarized its recent 
work. Tests on forgings showed little 
effect of sulphur; low-carbon (rivet or 
pipe) steel showed some effects due to 
phosphorus but no characteristic in- 
fluence; impact strength was found to 
be irregular, but this was believed 
changeable to other variables. 

Shear and Poisson Ratio of Steel— 
Tests by Prof. Inge Lyse and A. J. God- 
frey (Lehigh University) showed the 
following results for shear strength and 
Poisson ratio of steels: slotted plates 
in tension and cylinders in torsion gave 
similar shear strength and yield-point 
values; the shear yield-point was gen- 
erally below 0.60 of ultimate tensile 
strength for structural grade, 0.66 to 
0.81 for quenched and drawn alloy steels, 
and 0.77 to 0.89 for annealed alloy steels, 
The Poisson ratio ranged from 0.27 to 
0.31 for both grades. The yield-point 
of lateral stress occurred at the same 
load as the longitudinal yield-point and 
was equally sharp. 

Toughness of Tool Steel—By use of 
a specially devised impact test in torsion, 
G. V. Luerssen and O. V. Greene (Car- 
penter Steel Co., Reading) found that 
certain quenched and tempered carbon, 
chrome and other alloy steels show a 
large maximum of toughness in a nar- 
row range of drawing temperature (at 
375 deg. F. for carbon steel, 350 F. for 
chrome ball steel, 900 F. for high-speed 
steel), a result revealed neither by ordi- 
nary impact tests, notched or unnotched, 
nor by hardness tests. Similar tough- 
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ness relations were observed by A. F. 
Davis (Waterbury) in the case of gun 
shields, which shattered at low draws. 


Cast iron 


A symposium on cast iron, occupying 
a complete session of the meeting, 
marked the continuance of a program 
inaugurated in 1930 to provide the en- 
gineering profession with authoritative 
and modern data on the properties of 
metal castings. Malleable castings were 
covered in 1931, steel castings in 1932 
and cast iron this year. The data pre- 
sented were abstracted from a 140-page 
mimeographed report. They can only 
be touched upon briefly here. The most 
immediate practical information for the 
user of cast iron was given in the section 
on properties, presented by J. T. Mac- 
Kenzie (American Cast Iron Pipe Co.). 
Other sections covered metallurgy, clas- 
sification and specifications, heat treat- 
ment, white and chilled irons, welding 
and a group of detailed recommenda- 
tions to designers of iron castings. The 
following data are from the part of the 
symposium reported by Mr. MacKenzie. 

Tensile strength is regarded as the 
most important property of cast iron. 
For gray iron, characterized by a pre- 
dominance of free carbon or graphitic 
carbon, tensile strength is clearly con- 
trollable between 20,000 and 60,000 Ib. 
per sq. in. Compressive strengths are 
3 to 5 times tensile strengths. Trans- 
verse modulus of rupture is much higher 
than tensile strength. There is no de- 
fined elastic limit, but the effective 
modulus at 25 per cent of the ultimate 
load (working range) is from 12,000,000 
to 18,000,000. Shear is from 1.0 to 1.6 
times the tensile strength, ranging fronr 
25,000 to 80,000 Ib. per sq. in. The 
endurance limit varies from 42 to 57 
per cent of the tensile strength depend- 
ing on the type of iron. For gray irons 
it is between 9,000 and 26,000 Ib. per 
sq. in. 

As between different cast irons there 
are wide differences in impact strength, 
which depends largely on the form and 
quantity of the graphite present. Hard- 
ness obtainable varies from slightly over 
100 Brinell for fully annealed iron to 
about 450 for ordinary chilled irons and 
up to 700 for special chilled and heat- 
treated irons. Cast irons respond 
quite as readily to heat treatment as do 
steels. One of the important modern 
developments in cast iron is the control 
of carbon content. 

The corrosion resistance of cast iron 
is high, but there are conditions to be 
guarded against. Dilute sulphuric acid 
attacks gray iron severely, and so does 
nitric acid. Alloys of iron using chro- 
mium or silicon are proving eftective to 
combat these acids. Copper, chromium 
and nickel (if in combination with chro- 
mium) increase the corrosion resistance 
of cast iron. 

E. R. Smith reported an interesting 
procedure for welding cast iron. A 
number of holes are drilled in the cast- 
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ing each side of the location of the pro- 
posed weld. These holes are plugged 
with steel studs. Thus when the weld 
cools, the residual strains are taken by 
these steel studs, eliminating cracking 
of the iron. Welding in general has 
been used only to repair cast iron and 
not in the manufacture of iron castings, 

Committee A-3 on cast iron reported 
on its investigation of impact testing, 
said to be the most important work ever 
undertaken by the committee. Mr. Mac- 
Kenzie had charge of this work and 
reported on it also. Impact tests of 
cast iron vary considerably, and the in- 
vestigation sought some sort of correla- 
tion by testing some 25 cast irons of a 
large range of compositions and melting 
methods. Small-bar specimens were 
shown to be unsatisfactory. Larger bars 


(1.20 in. in diameter) gave better re- 
sults. Falling-hammer tests promise 
good possibilities. The investigation 
brought out no definite relationship be- 
tween shock resistance and tensile or 
transverse strength except that all three 
increase together. No specification was 
recommended. 

Two other investigations were re- 
ported as completed—the trench loading 
on pipe at Iowa State College and the 
bursting pressure tests of pipe at the 
University of Illinois. For a full length 
of pipe, bursting pressures of the order 
of 15,000 Ib. per sq. in. were obtained. 
These are about one-half those usually 
obtained on short specimen lengths of 
pipe. 
(The remainder of the convention re- 
port will appear in the July 13 issue.) 





Civil Engineers Join in. 
Engineering Week 


Meeting marked by strong technical activity, 


numerous imter-society sessions, 


and attention 


to economics and professional development—St. : 
Lawrence project leads to acrimonious controversy 


Engineering News-Record Staff Report 


nical societies that met in Chicago 
during the Century of Progress ex- 
position’s “Engineering Week,’ the 
American Society of Civil Engineers 
held its summer meeting under condi- 
tions rather unfavorable to a serious 
program. Yet the convention easily 
ranks as the society’s strongest summer 
meeting of recent years, both in inter- 
est and in the importance of the work 
done. If anything could be said to have 
marred it, it was an acrimonious con- 
troversy that arose during discussion of 
the St. Lawrence River development 
project, though the paper of Daniel W. 
Mead under discussion was undoubtedly 
the technical high spot of the meeting. 
Unfavorable factors included a con- 
gested meeting schedule (there were 
nineteen technical sessions in three days, 
aside from evening lectures and noonday 
addresses), direct competition for the 
attention of members by the meetings of 
such bodies as the American Society for 
Testing Materials and the Society for 
the Promotion of Engineering Educa- 
tion, in both of which many A.S.C.E. 
members take an active part, and the 
attraction of the exposition. Extra- 
ordinarily sultry weather was a further 
discouragement. Despite these condi- 
tions the attendance (some 1,300) was 
nearly double that of the average sum- 
mer meeting, and most of the technical 


\ ONE of the dozen or more tech- 


sessions drew crowded gatherings. Sev- 
eral inter-society general sessions and 
celebrations, among them the bestowal 
of the Guggenheim award for aero- 
nautical achievement to Juan de la 
Cierva in a formal assembly in the lake- 
side stadium, and the conferring of the 
Henry L. Gantt award to H. F. Den- 
nison in an evening session of economic 
addresses, gave the meeting additional 
breadth of interest. 


Action by board of direction 


Outstanding among the matters acted 
on by the board of direction at its meet- 
ing held in advance of the Chicago 
convention were the development of the 
engineering profession and the protec- 
tion of its interests. The board ratified 
the charter and rules of procedure of 
the Engineers’ Council for Professional 
Development, an inter-society body that 
is to concern itself with such matters as 
vocational guidance and the education 
of engineers, their post-graduate train- 
ing and induction into the professional 
body. Several years of discussion and 
planning find their fruition in this ac- 
tion. Similar ratification has been ac- 
corded by the mechanical and chemical 
engineers, and several other professional 
bodies are about to take like action. 

Basing their recommendations on a 
report of the committee on salaries, the 
board adopted a scale of maximum per- 
missible temporary reductions in the 
salaries of employed engineers, accord- 
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ing to 1930 salary levels, the scale : 
apply to the date of July 1, 1933. The 
reductions range from approximately | | 
per cent for $1,000 to 15.6 per cent { 
$5,000, the upper level of a 1930 sala: 
to which the adopted scale applies. 

Consideration was given to certa: 
present undesirable conditions surroun: 
ing engineering work in the conserv: 
tion camps, and the board _initiat: 
efforts to bring about correction « 
these conditions in respect to the work 
of engineers. 

In view of financial conditions th. 
board made further reductions in the 
society’s budget and took steps to assis: 
in meeting the problem of members o/ 
long standing who have found it impos 
sible to continue payment of dues. The 
proposed fall meeting at Phoenix was 
cancelled. 

In addition to numerous other admin- 
istrative actions, the board named A. J. 
Hammond a member of the John Fritz 
Medal board of award, authorized the 
formation of student chapters at South 
Dakota State College and Lewis Insti- 
tute, considered several cases of alleged 
unprofessional conduct and questions of 
ethical practice, and recognized with 
appreciation the completion of the work 
of the special committee on steel column 
research, which committee received its 
discharge. 

Other resolutions of the board in- 
cluded one favoring a thirteen-month 
calendar. 


Economic relations 


From these notes on the proceedings 
of the board of direction it will be seen 
that professional relations and develop- 
ment received unusual attention. 

In a broader sense the same kind of 
thought and the related theme of the en- 
gineer’s relation to economic progress 
were given marked emphasis by several 
of the general sessions. A leading factor 
in this emphasis were two remarkable 
addresses at the midweek joint engi- 
neering dinner, by E. J. Mehren on 
“The Contribution of Engineering to 
Progress,” and by Karl E. Compton on 
“A Century of Progress: What Next?” 
Others were addresses before a joint 
meeting of engineering organizations 
with the Econometric Society, by A. P. 
Fleming, of Manchester, England, on 
“The Internationalization of Scientific 
Knowledge as a Factor in World 
Economic Recovery,” which in part was 
a thoughtful reference to the system of 
industrial development being carried out 
by the Soviet Republics, and by F. B. 
Jewett on “Some Fundamental Prob- 
lems of the Engineer,” who said that 
the engineer’s greatest tasks today are 
concerned with finding ways of assuring 
adequate social and political controls. 
Of related import was an address by 
General Lytle Brown, Chief of Engi- 
neers, U. S. Army, at a luncheon spon- 
sored by the Society of American Mili- 
tary Engineers, which directed attention 
to the essential function of the civilian 
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engineering body in national defense in 
war emergencies. 

Aiming to include in its Chicago 
meeting a discussion of the outstand- 
ing power question of the day, the 
Power Division last winter decided on a 
discussion of the several schemes for 
developing the international section of 
the St. Lawrence River that have 
been under consideration for more than 
a dozen years. A leading motive for 
the decision, no doubt, was the fact that 
the treaty agreed upon last year between 
the United States and Canada, not yet 
ratified, was based on a two-dam scheme 
instead of the single-dam schemes that 
had previously been held to be more 
economical. The committee of the di- 
vision therefore sought to obtain a com- 
petent, disinterested review of the sev- 
eral schemes (previously set out in 
elaborate official reports) in respect to 
their efficiency and economy. Prof. 
Daniel W. Mead, of the University of 
Wisconsin, was chosen to make this re- 
view. 

Mead’s St. Lawrence paper 


Prof. Mead’s findings were presented 
by him in a paper that included de- 
tailed figures of power output, first cost 
and operating cost, taken from the of- 
ficial reports and in part corrected by 
him for discrepancies between the sev- 
eral reports. He pointed out that since 
the Wooten-Bowden report of 1921 the 
American engineers have consistently 
advocated a single-stage plan and the 
Canadian engineers have consistently 
advocated a two-stage plan. The Joint 
Board, reconvened in December, 1931, 
was later instructed to reach an agree- 
ment on a plan for early execution that 
would provide effectively for naviga- 
tion and power. Prof. Mead indicated 
that these instructions necessitated com- 
ing to a conclusion that would not in- 
volve either the best or the most eco- 
nomical development. 

Prof. Mead compared the treaty two- 
stage plan (dams at Crysler Island and 
Barnhart Island), the single-stage 
Barnhart Island plan, and the single- 
stage Massena Point or New York 
Commission plan. He found that the 
two-stage plan is “deficient in output 
and therefore in earning capacity and 
more expensive in cost of operation.” 
The prior reports show the development 
costs to be $274,742,000 and $236,418,- 
000 for the first two plans (international 
reports) and $204,225,000 for the third 
(New York Commission report), con- 
sidering both power and navigation 
works. In further analysis, however, 
Prof. Mead calculated much larger cost 
differences if capitalized values of in- 
come and operating expense are in- 
come and if certain errors aré cor- 
rected. He concluded that, 


“If the reports and estimates considered 
are correct, there can be no question that 
the single-stage Barnhart Island plan is 
at least $70,000,000 greater in value than 
the two-stage Crysler Island plan, and 


that the single-stage New York Massena 
Point plan exceeds the two-stage plan in 
value by at least $140,000,000. 

“The New York plan, which apparently 
received no consideration by the Joint 
Board, seems to be not only much less 
expensive in first cost but also much less 
hazardous in construction and to be an 
improvement from a navigation stand- 
point by eliminating one lock and greatly 
reducing the necessary length of canal. 

“The author can see no valid reason to 
justify the two-stage plan which can 
outweigh the millions of dollars of value 
in favor of other plans. If the reports 
are in error or the reasons for advising 
the two-stage plan cannot be made mani- 
fest the author believes this project should 
be further and completely investigated 
before the United States and Canada 
are asked to make the great permanent 
investment involved by this project.” 


In his own synopsis he said even 
more specifically: “It will be a very 
serious mistake and a misfortune to 
both the United States and Canada if 
the treaty now pending is ratified on the 
basis of the Joint Board Reconvened 
report.” 

After presenting his paper, Prof. 
Mead made militant reply to a circular 
letter that had been sent to officials of 
the societies by the New York Power 
Authority, attacking the paper as 
propaganda. 

Thomas H. Hogg, chief engineer of 
the Hydroelectric Power Commission 
of Ontario, discussed the paper in great 
detail, taking issue with some of the 
author’s technical and cost interpreta- 
tions, greatly reducing the cost differ- 
ences found in the paper, and declaring 
the Massena Point scheme to be the 
more hazardous. However, he said, the 
choice of schemes cannot be settled on 
economic or engineering considerations 
alone. Land takings and flood risks 
enter, and because of them public 
opinion in Canada was built up in 
favor of a two-stage plan and against 
a sing'e-stage plan. The treaty plan “all 
things considered, represents the best so- 
lution of the problem,” Mr. Hogg said. 


Mead report attacked 


Frank P. Walsh, chairman of the 
New York Power Authority, who had 
sent out the circular letter mentioned by 
Prof. Mead, now presented his protest 
in person. In character it was a bitter 
personal attack on Prof. Mead and the 
officials of the Power Division. Mr. 
Walsh denounced the paper as propa- 
ganda, and asserted that its propaganda 
purpose was emphasized by an abstract 
that had been prepared for the conveni- 
ence of the meeting by L. J. Bevan, 
chairman of the division; he charged 
that J. W. Rickey, chief hydraulic en- 
gineer of the Aluminum Company of 
America (which has a power plant at 
Massena), was put on the division’s 
executive committee directly after the 
New York Power Authority was ap- 
pointed, and through his manner of 
making the charge he implied that Mr. 
Rickey’s election was an act hostile to 
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the Power Authority and the public in- 
terest and favorable to the interests of 
the company. However, he admitted 
that the Power Authority favors the 
single-stage plan of development, but 
realizes that it means ten years’ delay, 
which, he stated, would cause a loss of 
$100,000,000 to the people. Finally, 
he read a letter from a member of the 
Foreign Relations committee of the 
U. S. Senate, which attacked the in- 
tegrity and disinteredness of Prof. 
Mead in even more vitriolic style than 
he himself had done. 

Col. E. M. Markham, member of the 
Joint Board Reconvened which arrived 
at the treaty project of April, 1932, ex- 
plained the board’s action by saying that 
the United States could not expect to ac- 
complish a solution that would not ob- 
tain Canadian consent, and that the 
board reported a two-stage plan “since 
no one-stage plan could be agreed 
upon”; also that “for a variety of 
reasons the Massena Point plan was 
not acceptable to the Canadian mem- 
bers.” Earlier boards, he said, had sat 
and sat and sat, but could not reach 
agreement on purely’ engineering 
grounds. The recommendation of the 
Joint Board Reconvened was an “in- 
ternational compromise.” 

Frederick Stuart Greene, member of 
the New York board that preceded the 
New York Power Authority and drew 
up the Massena Point plan, stated in a 
letter read by Mr. Bevan that he could 
not conceive how either the United States 
or Canada can possibly stand for any 
plan that would produce less power for 
more money. Frank T. Williams, secre- 
tary of the New York Water Power and 
Control Commission, in another letter 
said that the cofferdam hazard of the 
two-stage and Barnhart Island schemes 
should receive full consideration, and 
that the Massena Point scheme has 
lower cost, more power, shorter con- 
struction time and less hazard than any 
other. He stated that the New York 
board, whose findings Mr. Walsh had 
called insufficiently considered, com- 
prised General Edgar Jadwin, O. G. 
Thurlow, Silas Woodard, and Frederick 
Stuart Greene. 

William S. Lee cautioned the society 
against getting into a tangle of con- 
troversy and accusation. L. F. Harza, 
former student and collaborator of Prof. 
Mead, protested strongly against the 
Walsh insinuations of dishonesty, bias 
or self-interest, on the part of Prof. 
Mead. Mr. Rickey, after making reply 
to the Walsh allegations concerning 
himself, declared that the prime con- 
sideration in the case is cheap power for 
the people, and that the unit cost of $66 
at Massena Point against $99 at 
Crysler Island is the significant figure 
of the case. He hoped that the discus- 


sion would succeed in putting all cards 
on the table and bring out how the joint 
board arrived at its conclusion. 

(The remainder of the convention re- 
port will appear in the July 13 issue.) 
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A Historic Week 


LL WHO attended the technical conventions of 


Chicago’s Engineering Week are likely to agree with 
Gen. Lytle Brown’s terse characterization of the occasion 
as “one of the greatest meetings of engineers that the 
world has ever known.” Even the most active engineering 
meetings of pre-war or post-war days did not approach 
it in caliber. But even beyond its technical strength 
Engineering Week distinguished itself by inter-society 
cooperation and attention to new themes—themes of the 
future, centering around the intimate relation of engi- 
neers to economic and social problems. It was a remark- 
able expression of that broadened thinking of engineers 
that the last few years has produced. This entry into the 
economic field was helped by the coming together of 
different societies in joint meetings. One of the notable 
meetings of this kind was the closing session, when 
Frank B. Jewett pointed to the engineer’s coming prob- 
lems in connection with bringing about adequate social 
and political controls. At the same ‘meeting H. S. 
Dennison, speaking in the spirit of Henry L. Gantt, 
whose memorial award he had just received, made the 
suggestive statement that government partnership with 
industry will come as soon as men learn that it must come ; 
and that some time also we will learn that government ts 
management. It seems clear in the light of the events 
of Engineering Week that the cooperation toward which 
engineering societies have been trending in recent years 
may find new opportunities. 


Timely Scrutiny 


IX ARRANGING for a comparison and review of the 
economics of the chief St. Lawrence River improve- 
ment projects and in persuading Daniel W. Mead to 
undertake such review, the cooperating groups of the 
civil, mechanical and electrical engineers that discussed 
this subject at Chicago last week performed a useful and 
timely public service. They brought out of the obscuring 
fog of bulky reports, partisanship and political negotia- 
tion certain vital facts about an undertaking whose busi- 
ness aspects concern every citizen. It had been known 
that there were large differences between the three prin- 
cipal schemes discussed during the long years of study of 
the project, but how do these schemes compare in engi- 
neering and economic value? This was the question put 
before Professor Mead, who was chosen as the hydraulic 
engineer best fitted for the study. Mandates such as he 
received are not common in the history of the American 
Society of Civil Engineers, but the wisdom of the pro- 
cedure in this case is plain. The result fully confirms 
the expectation that scrutiny of the competing schemes 
would be timely, for Professor Mead’s analysis and con- 
clusions brought to light facts that reach deeply into the 


?? 


pockets of the citizen. His presentation makes a clear 
case for more adequate explanation of what Colonel 
Markham frankly termed an international compromise. 


Improper and Destructive 


HE public importance of the St. Lawrence problem 

makes especially regrettable the amazing impro- 
ptiety of Frank P. Walsh’s tirade of invective and in- 
sinuation against Professor Mead and against the gov- 
erning committee of the power division. Mr. Walsh is 
a politician and not an engineer, and politicians are not 
usually admitted to participation in engineering discus- 
sions. Under the circumstances even a politician might 
be expected to recognize that such an outburst is in 
execrably bad taste, besides being ineffective. An engi- 
neering society meeting is preeminently not the place 
for personal recriminations or charges, as they lack all 
power to convince or persuade. If there were no other 
reasons for the rigid rule against personalities in engi- 
neering meetings, this one would be enough, and it is 
unfortunate that the rule was not observed in the St. 
Lawrence discussion. The destructive effect of the 
society's lack of vigilance became apparent at once, when 
technical discussion ceased completely after the Walsh 
attack. Yet the very extremity of the bad taste and sensa- 
tionalism of the occurrence may give it some small amount 
of constructive value, by helping to bring the treaty 
obscurities out into the light. 


Undiminished Activity 


| epee a reduction in membership and income 
of nearly 15 per cent over the past two or three 
years, the American Society for Testing Materials has 
suffered no drop in output, either in quantity or quality. 
This is particularly commendable because the A.S.T.M. 
is a producing type of organization; its success is meas- 
ured in tangible output rather than in intangible service, 
so that lack of financial support or continuoys hard 
work on the part of the members shows up very plainly. 
The record that A.S.T.M. has made, as evidenced by 
developments and changes in many scores of specifica- 
tions and test methods during the past year, is of para- 
mount significance to industry and engineering develop- 
ment. The society is in effect a builder of guideposts, 
and during the depression, when these guideposts were 
used less extensively, it has never ceased to keep them 
in repair. In addition, it has built some new ones, that 
progress may not be handicapped when _ industry's 
shackles are removed. The output of A.S.T.M. is in- 
dispensable, and improving business should soon justify 
the toil of the past year. 


Industry Also Pro gresses 


. WEEK was significant for something quite dif- 
ferent from the technical doings of Engineering 
Week: concrete progress in the development of effective 
construction-practice codes in preparation for presenting 
them to the industry administrators at Washington. 
This is an event of lasting importance regardless of how 
long industry control remains in force or even of whether 
it goes into effect at all. The law has caused every 
branch of construction to think about its misadjustments, 
internal and external, in a way it has never done before, 
and the outcome of such thinking and effort to readjust 
will be of permanent benefit to everyone, the public in- 
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cluded. The success in cooperative effort, we think, 
may in some measure be considered the fruit of the 
seed sown by the Detroit conferences last January, for 
it seems that the speed of progress made is far greater 
than would have been possible but for the mutual ap- 
proach of construction groups that took place there. 


APro gressive Step 


HE PRECAUTIONS taken to protect cement used 
fe Madden Dam predict improvements that modern 
handling methods may introduce into the use of this 
moisture-sensitive material. Compressed air as an ele- 
ment of recent conveying processes brings cement into 
rather close contact with whatever moisture the air may 
contain. The degree of danger depends of course on 
atmospheric conditions. Under those that are prevailing 
at Panama the danger may easily be critical. With any 
except desert-atmosphere conditions, some hazard of 
cement deterioration exists in handling and job storage. 
A saturated tropical atmosphere, as experience has dem- 
onstrated, is quickly destructive of cement quality. The 
simple but effective measures of dewatering the air em- 
ployed in moving cement at Madden Dam, as described 
in this issue, carry the technique of concrete control a 
step farther toward precision and safety. 





Our Real Progress 


OW GREATLY the world has progressed and how 
fundamentally engineering achievement has con- 
tributed to its progress was appraised with remarkable 
truth and insight by Edward J. Mehren in an address 
that deeply impressed all hearers at the joint engineering 
society last Wednesday evening during the Chicago con- 
ventions. His exposition of what the labor and ingenuity 
of engineers have done for mankind is helpful as a 
conclusive answer to the oft-heard discouraged and dis- 
couraging talk about the vainness of our material ad- 
vance. ‘echnical and scientific progress has done away 
with so much toil and pain that its benefits to humanity 
outweigh all other contributions since the age of 
darkness. 

More remains to be achieved. Our present disorgani- 
zation gives evidence of the burdens of labor, care and 
fear that still remain to be lifted from the shoulders and 
hearts of man. There can be no doubt that engineering 
will contribute to the coming progress as it has to that 
of the past; it should aid in freeing men from economic 
disability as it has helped against physical disabilities. 
Karl E. Compton well said, in his brilliant supplement 
to the address noted, that the tremendous job yet to be 
done, arising from the engineer’s work, offers splendid 
opportunity to the engineer to undertake this job, and that 
technological education in consequence will see much 
further growth. 

It is hardly necessary to add that engineers will not 
work alone in dealing with these present and coming 
problems, and that if they do work alone they can hope 
for only modest success. Economist, financial, business- 
man and civic leader must do their part in harmony with 
the engineer. If these men, as we are sometimes led to 
believe, move too slowly in performing their allotted 
share of the work, perhaps the engineer may need to 
enter into their work in order that he may urge them 
forward. The beginnings of thought and activity in this 
direction are already visible. 





The Public-Works Program 


UCH has happened in the three weeks since the 

Recovery Act was passed, only to have its great 
public-works re-employment program deferred a few 
days later. In the interval a noticeable change has come 
over the public attitude. The enthusiasm with which the 
country greeted the re-employment program is now much 
tempered, and a feeling of uncertainty concerning the 
execution of the program has grown up. Thus the con- 
dition confronting the President as he returns to his 
desk in the White House is distinctly less favorable to 
early effectuation of the program than it was three 
weeks ago. 

Four principal doubts are involved in this change, in 
addition to the President's own action in deferring the 
program and disavowing the able preparatory work done 
at his direction. Chief of them is the fear that political 
influence will dominate the administration of the pro- 
gram, a fear not wholly imaginary, for activities of 
political leaders and inquiries as to party affiliations have 
tended to give it substance. Needless to say, political 
control of so tremendous an undertaking as the public- 
works program is bound to be fatal. Politics would 
have wrecked the country in the crisis of 1917, and it 
would wreck today’s industry-control task were it 
allowed to enter. So also would it wreck the public- 
works recovery plan. It is imperative that the program 
be kept free of any suspicion of political domination. 

Second, there is fear that the act may be throttled 
in application. During the three weeks’ wait the Presi- 
dent’s warning of June 16 as to the danger of “too much 
feverish haste” has had more careful attention, and 
subsequent reports from Washington have added to its 
effect. The broad and enthusiastic cooperation of the 
country’s citizenry in making the program effective for 
most rapid economic recovery is in danger of being 
weakened by the prospect that the program may be 
curbed. 

Third, the possibility of bureaucratic centralization 
of action on the program has created apprehension. 
Manifestly, the army in the war against unemployment 
must not be hampered by swivel-chair control if victory 
is to be won. It is well remembered how completely 
the R.F.C. neutralized the Relief Act by bureaucracy 
of management. Should the Recovery Act be adminis- 
tered in like manner, hearty cooperation in making it 
effective cannot be expected. 

Finally, there is apprehension as to whether the act 
will be applied for the purpose of recovery of normal 
business or is to becomes a mere device of welfare 
administration. Proposals to make the program an out- 
let for relief-roll labor strike at the very root of the 
act. If carried out they would cripple every construc- 
tion operation under the act and utterly subvert its 
essential purpose of returning industry to normal; they 
would be even more fatal than politics. 

Such fears and apprehensions give justifiable cause for 
feelings of uncertainty. It is to be hoped that the Presi- 
dent will act with characteristic determination and direct- 
ness to remove them—that he will rout the politicians, 
define the program in broad scope, provide for effec- 
tively distributed operating authority, and remove the 
program from all confusion with welfare functions, to 
the end that re-employment may be rapid and effective. 
For, despite inflation buying and rising prices, unemploy- 
ment remains the greatest problem and the public-works 
program remains the key to its solution. 
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NEWS OF THE WEEK 





Policies Formulated 
For Public Works 
Under Recovery Act 


Washington Correspondence 


IGOROUS action by President 

Roosevelt to speed up public works is 
expected this week. While Secretary Ickes’ 
board has been hard at work defining 
policy and procedure for carrying for- 
ward the federal-state program, conditions 
have been permitted to intervene that 
threaten to defeat its purpose in priming 
the pump for industrial recovery. The 
President will have to deal summarily with 
three factors to prevent the program from 
being dragged into a rut of sticky official 
and political mud. 

1. There is the disposition, represented 
on the public works board by Lewis Doug- 
las, Director of the Budget, to go slow in 
disbursing the three billion dollar construc- 
tion fund in view of the increase in 
industrial activity and prices. This ignores 
the fact given wide recognition in the In- 
dustrial Recovery Administration that the 
improvement in business anticipates free 
spending by the government and may col- 
lapse if this stimulus is held back. It is by 
no means fair to say that a niggardly policy 
is favored by a majority of the board, but 
it is feared that a compromise of views will 
have the effect of curtailing the program. 

2. Of greater concern is the tendency by 
the board, despite the liberal intent of the 
law, towards a strictness with regard to in- 
dividual projects that is daily becoming 
more evident as the board is impressed by 
the responsibility of administering the huge 
fund. It was such cautious timidity that 
destroyed the effectiveness of the construc- 
tion program directed by the Reconstruc- 
tion Finance Corporation. 

3. Finally, the selection of state and 
municipal projects now is subject to all the 
considerations that may dictate the action 
of a politician. The list of nominations for 
state administrators submitted to President 
Roosevelt was jocularly referred to by 
Secretary Ickes as the “telephone direc- 
tory.” The only qualifications of a ‘state 
administrator must be those of*an “out- 
standing citizen free from connections with 
any individual or firm that might em- 
barrass him in the faithfv’ performance of 
his duty.” 


Local approval required 


Only projects that have the approval 
of state administrators will be considered 
by the public works board. The state ad- 
ministrator also may submit recommenda- 
tions with respect to federal public works 
in his state, although the federal board 
reserves the right to pass upon federal 
projects independently. The federal board 
may, of course, turn down a state or local 
project that has be: approved by the state 
administrator and his advisory committee. 
The board has adopted a policy of prefer- 
ence for public works as against private 
projects and, in the light of other develop- 


Master Code for Contracting 
To Be Considered July 10 


A national control committee appointed 
at the conference of general contractors 
called by the Associated General Contrac- 
tors and meeting in Chicago June 25 and 
26, as noted last week, is drafting a mas- 
ter code of practice to control contracting 
under the industrial recovery act. This 
committee, composed of both members and 
non-members of the Associated General 
Contractors, has met this week in Wash- 
ington in conference with labor leaders 
to prepare a formal draft which will be 
gone over with other groups that may be 
interested at a meeting planned for July 10. 
It is expected to be able to submit the 
final code to the recovery administration 
by July 10 or 11. 





ments, it appears that housing will not 
figure prominently in the construction 
program. 

Grants up to 30 per cent of the cost of 
labor and materials will be made on 
projects that are “fundamentally necessary 
to the community,” according to Secretary 
Ickes, but it is evident that the maximum 
permitted by the law will not invariably be 
paid out. “Fundamentally necessary” proj- 
ects include water works and sewage dis- 
posal plants, but Secretary Ickes explained 
that stadiums and auditoriums might not 
fall into this category. 

Theoretically, the states and other poli- 
tical subdivisions may borrow 70 per cent 
of the total cost of a project from the 
federal treasury, on top of a grant, but 
Secretary Ickes said they will have to 
make a very strong case for such a loan 
and they have “got to show us that they 
can pay us back. Their security must be 
good and their budget in good shape.” 


Interest rate set 


Four per cent interest will be charged 
on loans for all public projects and the 
period of amortization has been fixed as 
the reasonable life of the project but not 
more than thirty years. Secretary Ickes 
had previously stated that the board was 
in favor of a uniform rate of interest on 
private and public projects but in announc- 
ing that the rate would be 4 per cent on 
public works he said that the rate on pri- 
vate projects had not been decided. 

No action has been taken by the board 
on federal projects recommended by the 
government departments and agencies. 
The total culled from such lists by Donald 
H. Sawyer, public works administrator, is 
estimated by him at from three to four 
hundred million dollars, but the depart- 
ments are submitting supplemental esti- 
mates for consideration. The allotments 
finally approved will include both recondi- 
tioning and new construction. 

The board has adopted a resolution to 
the effect that the promoters of federal 
projects scattered throughout the country 
must bring in accurate and complete state- 
ments of total cost. So far as the board 
is concerned, there will be no further 
appropriation for a project if it is dis- 
covered that the original estimate is not, 


in fact, complete. Secretary Ickes ex- 
plained that the board has taken this stand 
in order to discourage the prevalent prac- 
tice in Congress of obtaining an appropri- 
ation to “complete” a project and then 
coming back a year or two later for more 
money. He stated emphatically that the 
board doesn’t want any half finished proj- 
ects left when its program is terminated; 
that either a complete job will be done or 
it will not be started. 


Construction contracts 


Persistent inquiries whether the board 
would sanction the award of contracts on 
a cost-plus basis have been met by the 
statement that this has not even been 
suggested. As an overlying policy, bidders 
on all contracts in connection with federal, 
state and local projects, will be expected 
to subscribe and adhere to codes that are 
established in their industries in conjunc- 
tion with the industrial recovery program. 
Writing pre-determined wage rates into 
specifications is precluded from any broad 
application by the variety of state laws 
that will govern construction. 


Labor policies 


The federal board has allotted $500,000 
to the Department of Labor to set up 
special reemployment agencies to select 
qualified workers for employers partici- 
pating in the construction program. The 
board has anounced that local labor 
should be selected from lists submitted by 
local agencies designated by the United 
States Employment Service. This means, 
according to W. Frank Persons, director 
of the U. S. Employment Service, that 
the interests of organized labor, as well 
as of unskilled labor, are to be recognized 
and that the preferences guaranteed by law 
are to be safeguarded. 

A labor advisory board has been ap- 
pointed by Frances Perkins, Secretary of 
Labor, consisting of Isador Lubin, chair- 
man; Michael J. McDonough, representing 
the building trades department of the 
American Federation of Labor; William 
Bowen, of the bricklayers union; George 
Orris, of the carpenters union; and John 
Coefield, of the plumbers union. 

Louis R. Glavis, director of the new 
bureau of investigation in the Interior 
Department, has been designated by Sec- 
retary Ickes to serve in the same capacity 
in the public works administration. This 
indicates that a secret service organization 
will watch every step of the program 
throughout the country. “We will seek,” 
said Secretary Ickes, “to safeguard all 
public works undertaken by us from cor- 
ruption or graft. We will see to it that 
works are carefully inspected during their 
progress so that the taxpayers of the 
United States who are so generously con- 
tributing to this vast fund for the common 
good may be assured that every dollar 
spent represents a dollar of value. Our 
concern is the employment of as much 
labor as possible within the limits of the 
appropriation of Congress. To protect the 
interests of labor we will do everything 
possible to hold contractors down to a legi- 
timate profit.” 
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Information Required 
for Recovery Loans 


in Application Form 


HE INFORMATION that applicants 
for loans under the National Indus- 
trial Recovery Act will have to submit to 
the Federal Emergency Administration of 
Public Works is outlined in form No. 1 
approved by the special public works 
hoard last week. This form is entitled 
“Application for Loan.” ; 
Applicants are required to present their 
legal authority for applying for a loan, 
must submit general plans of the project 
showing its location and general features, 
using as few sheets as possible to show 
clearly what is proposed. The plans must 
be accompanied by a brief statement con- 
taining the following information: Whether 
the work has started, whether construction 
plans are ready, and if not when they will 
be ready; the length of time required be- 
tween approval of the loan and the start of 
work; the time required to complete the 
work; whether the project is part of a 
larger program; whether federal, state or 
municipal authority is required before the 
work can be started, and if so, what steps 
have been taken to secure that approval. 
An estimate of cost must be given, segre- 
gated into labor, material, engineering and 
overhead, interest during construction, cost 
of land, if any, required for the project 
and an estimate of expenditure by months 
after the start of construction. 


Financial information required 


States, municipalities. and other public 
bodies must give the following information 
concerning their financial status: (1) 
Present total bonded indebtedness; (2) 
whether there are overlapping debts on 
the project; (3) what is the limit of 
bonded indebtedness of the applicant au- 
thorized by law, both the amount in dollars 
and the per cent of assessed valuation; (4) 
what authority the applicant has to issue 
bonds or other securities for the work; 
(5) whether the applicant!s budget is 
balanced, and if not, what steps are being 
taken to balance it; (6) the percentage of 
taxes delinquent and how long they are 
outstanding. A complete financial state- 
ment for the latest fiscal year must be 
included and a statement showing receipts 
and expenditures for the full year preced- 
ing. 

The application also must be accompanied 
by a brief statement covering the following 
questions: (a) Necessity or convenience of 
the project and whether it has. been ap- 
proved locally; (b) character of the ap- 
proval given the project; (c) general 
classes of labor or construction personnel 
that the project will benefit, and how 
many man-hours of labor required; (d) 
brief general description of the project 
and any additional pertinent information. 

Applications are not to be submitted to 
the Washington office of the administrator 
of public works except through state ad- 
ministrators. State administrators are ex- 
pected to be appointed early in July. 


Public projects get preference 


The special public works board an- 
nounced after its meeting on June 28 that 
in the distribution of public works junds 
preference will be given to federal, state 


Malcolm Muir Appointed Aide 
To Recovery Act Administrator 


Malcolm Muir, president of the McGraw- 
Hill Publishing Co. has been appointed a 
deputy administrator under the National 
Industrial Recovery Act. Mr. Muir's ap- 
pointment, according to the announcement 
of Hugh S. Johnson, administrator of the 
act, “represents a horizontal cross-section 
of industry, due to his intimate acquaintance 
with the problems of the ‘capital goods’ and 
machinery groups as chief executive of 
the McGraw-Hill magazines, and past 
president of the Associated Business 
Papers. Mr. Muir was also a member of 
the National Committee for Industrial Re- 
habilitation and chairman of its New York 
3oard, thus having been active in industrial 
recovery a year before the new law was 
enacted.” 





and municipal projects as against private 
projects. Housing projects are to be the 
subject of a further study by the board. 

Under the public works section of the 
Recovery Act loans may be “reasonably” 
secured. Under the R.F.C. act they had 
to be “fully and adequately” secured. The 
definition under which loans now may be 
made is much more liberal and means that 
many projects which the R. F. C. failed 
to approve now may come within the law. 
In addition, many thoroughly meritorious 
projects were barred from R. F. C. loans 
due to the fact that all or part of their 
receipts came from tax monies. It is ex- 
pected that in making loans to private cor- 
porations under the new act that a pre- 
ferred status will be given those intended 
primarily for public benefit with incidental 
profit to the corporation. After such 
projects have been taken care of, considera- 
tion will be given projects that are pri- 
marily for profit but which still would 
serve an important public inter.st. 

The Federal Employment Service has 
proposed to the special public works board 
that 50 per cent of the men needed on 
public works projects financed under the 
Recovery Act be taken from public relief 
rolls and the other 50 per cent from men 
who are out of work, but have not reached 
the point of registering on the relief roll. 
The board is studying this proposal. 





Cove Creek Dam Construction 
To Start in About Six Months 


While plans for the construction of 
Cove Creek Dam on the Clinch River will 
be completed by about July 20, it will be 
six months or more before construction 
begins, according to Arthur E. Morgan, 
chairman of the Tennessee Valley Author- 
ity. S. M. Woodward, professor of hy- 
draulic engineering at Iowa State Univer- 
sity, is now in the district engineer's of- 
fice, U. S. Engineer Corps, at St. Louis 
as representative of the Tennessee board 
and upon completion of the plans will 
forward them to J. L. Savage at Denver, 
chief designing engineer of the U. S. 
3ureau of Reclamation, for review. 

The first work to be undertaken, Dr. 
Morgan stated, is the construction of a 
railroad to the dam site and highway con- 
nections. He said further, “My picture of 
building this dam is to take twice as many 
people as we need and work them half 
time on condition that they use their spare 
time in educating themselves—not out of 
books, but how to live.” 

On July 1 the Tennessee Valley Author- 
ity took over the force of 280 men en- 
gaged in making surveys for the dam and 
for the reservoir site and the 30 men in 
the district engineer's office at St. Louis. 
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Calumet-Sag Canal Connection 
Not Favored by Army Engineers 


Immediate construction of a channel be- 
tween the Illinois waterway and the Great 
Lakes by way of Calumet River, Little 
Calumet River, Sag Channel and Lake 
Calumet as a first-class connection between 
the waterway and the lake is not favored 
in a report recently transmitted to Congress 
by the Board of Engineers for Rivers and 
Harbors. The board favors the adoption 
of that route as a future first-class con- 
nection but is unable to find transportation 
savings which alone would justify federal 
expense involved. The board recommends 
a moderate improvement of the Calumet- 
Sag Channel as a first step in the possible 
consummation of the more comprehensive 
scheme. 





Engineering Examiners’ Council 
Holds Active Meeting at Chicago 


ITH twenty of the twenty-four 

member states represented by official 
delegates and four non-member states also 
represented, the National Council of State 
Boards of Engineering Examiners held one 
of the most active meetings in its history 
at Chicago, June 26-27, as one of the many 
organizations taking part in Engineers 
Week. 

Complete reports were submitted by the 
committees on accredited engineering 
schools, upon uniform examinations, upon 
the National Bureau of Engineering Reg- 
istration, and upon the Engineers’ Council 
for Professional Development. The com- 
mittee on constitution and bylaws sub- 
mitted a new constitution and set of by- 
laws, which were adopted. 

The National Council approved the 
charter of the Engineers’ Council for Pro- 
fessional Development and appointed the 


following as its representatives: 
Steinman, P. H. 
Legaré. 

The secretary, T. Keith Legaré, re- 
ported that fifteen states now have regis- 
tration laws under consideration. During 
the meeting word was received of the 
approval of the Ohio law. The latter is 
based on the model law drafted by repre- 
sentatives of the council and the engineer- 
ing societies. 

The following officers were elected for 
the ensuing year: president, N. W. 
Dougherty, University of Tennessee; vice- 
president, Ralph J. Reed, Los Angeles; 
directors, G. M. Butler, Jas. L. Ferebee, 
D. B. Steinman and Jas. R. Rhyne. T. 
Keith Legaré was re-elected executive 
secretary. 

The next meeting of the council will be 
held in Portland, Ore., in October, 1934. 
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T. R. Lawson Made President 
of Testing Materials Society 


Thomas R. Lawson, head of the depart- 
ment of civil engineering at Rensselaer 
Polytechnic Institute, Troy, N. Y., was 
elected president of the American Society 
for Testing Materials at its annual meet- 
ing held in Chicago last week. 

Prof. Lawson is a graduate of Rens- 
selaer Polytechnic Institute in the class of 
1898 and has been connected with the teach- 
ing staff of the school since that time. 





Thomas R. Lawson 


Previous to graduation from the Institute, 
he spent his summer vacations on bridge 
work and has continued to devote much of 
his time during summer vacations to bridge 
work and has acted as consulting engineer 
for bridge companies in the design or 
reconstruction of bridges. He also has 
acted as consulting engineer on hydraulic 
and general civil engineering work. In 
1906 he was appointed professor of ra- 
tional and technical mechanics, a position 
which he has held since that time. In 
1921 Prof. Lawson was made head of the 
Department of civil engineering of the In- 
stitute. 

Prof. Lawson has been active in the 
American Society for Testing Materials 
for many years and has served both as a 
member and as chairman of several of its 
committees. 


a 
New York State Highway Funds 
Allocated Under Recovery Act 


A division between federal-aid system 
highways, secondary roads, and main high- 
way routes through cities of the $22,330,101 
allocated to New York State under the 
Recovery Act was approved by the special 
board of public works and representatives 
of the states on July 1. Under the pro- 
posed division of the fund, $12,294,000 will 
be spent on roads included in the federal- 
aid highway system, $5,570,000 on the ex- 
tension of this system through municipali- 
ties and $4,466,000 on secondary roads. 
Under the plan presented to the board by 
Frederick Stuart Greene, superintendent 
of public works, and A. W. Brandt, com- 
missioner of highways for New York 
State, the money will be spent in 56 of the 
62 counties of the state. 


Highway Engineer Resigns 


Jacob L. Bauer, engineer of the state 
highway commission of New Jersey, re- 
signed on June 26 when the commission 
began hearings into his conduct of the en- 
gineering of the highway department. As 
noted in our issue of June 22, Mr. Bauer 
was suspended by the newly-constituted 
highway commission and charges of in- 
competence were preferred against him 
following his refusal to resign. When Mr. 
Bauer resigned on June 26, he stated that 
he did so because he realized that regard- 
less of how the hearings on the charges 
against him came out, he could not con- 
tinue to work in harmony with the com- 
mission. 


secienesificposinn 
SOCIETY CALENDAR 


AMERICAN ASSOCIATION OF STATE 
HIGHWAY OFFICIALS, annual meeting, 
Milwaukee, Wis., Oct. 9-11. 

AMERICAN INSTITUTE OF STEEL CON- 
STRUCTION, annual meeting, Chicago, 
Oct. 17-21. 

AMERICAN PUBLIC HEALTH ASSOCTIA- 
TION, annual meeting, Indianapolis, Ind., 
Oct. 9-12. 

AMERICAN SOCIETY OF MUNICIPAL 
ENGINEERS, annual meeting, Mil- 
waukee, Wis., Sept. 25-27. 

AMERICAN WELDING SOCIETY, fall 
meeting, Detroit, Mich. Oct. 2-6. 

HIGHWAY RESEARCH BOARD, National 
Research Council, Washington, D. C., Dec. 

INTERNATIONAL ASSOCIATION OF 
PUBLIC WORKS OFFICIALS, annual 
meeting, Milwaukee, Wis., Sept. 21-23. 

INTERNATIONAL CITY MANAGERS 
ASSOCIATION, annual conferenc, Inter- 
national House, Chicago, Sept. 18-20. 

NATIONAL SAFETY COUNCIL, 22nd An- 

-nual Safety Congress, Chicago, Oct. 2-6, 

NATIONAL ASSOCIATION OF RAILWAY 
AND UTILITIES COMMISSIONERS, an- 
nual meeting, Cincinnati, Ohio, Oct. 10-12. 

NEW ENGLAND WATER WORKS ASSO- 
CIATION, annual convention, Bridgeport. 
Conn., Sept. 19-22. 





COLORADO SECTION, American Society 
of Civil Engineers, has elected E. i 
Mosley, Colorado Springs, president, to 
succeed L. F. Copeland, of Denver; R. J. 
Tipton, vice president, and F. C. Carstar- 
phen, secretary-treasurer. 





AMERICAN SOCIETY OF AGRICUL- 
TURAL ENGINEERS, at its meeting 
held at Purdue University, Lafayette, 
Ind., June 21-24, elected Arthur Hunting- 
ton, Cedar Rapids, Iowa, president; M. 
L. Nichols, Auburn, Ala., and K. J. T. 
Ekblaw, Chicago, vice-presidents; Ray- 
mond Olney, St. Joseph, Mich., secretary- 


treasurer, and E. E. Brackett, Lincoln, 
Nebr., counselor. 
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ENGINEERING News-Recorp is a consolidation of Engi- 
neering News and Engineering Record, effected in 1917. 
The Contractor was consolidated with Engineering News- 
Record in 19°8. 

Engineering News was founded in 1874 by George H. 
Frost, as The Engineer and Surveyor, which title subse- 
quently became The Engineer, Architect and Surveyor, 
then Engineering News and American Railway Journal 
and finally Engineering News, under the editorships of 
D. MeN. Stauffer, A. M. Wellington and Charles Whit- 
ing Baker. 

Engineering Record was established in 1877 by Henry C. 
Meyer as The Plumber and Sanitary Engineer. The 
name was subsequently changed to The Sanitary Engi- 
necr, Engineering and Building Record, and, finally, to 
Engineering Record. During his ownership of the paper 
Mr. Meyer was directly responsible for the editorial 
policy. John M. Goodell became editor of the paper in 
1902 and was succeeded in 1913 by KE. J. Mehren. 

EB. J. Mehren became editor of Engineering News-Record 
at the time of the consolidation in 1917, and was suc- 
eeeded by Frank ©. Wight in 1924. In July, 1928, 
F. E. Schmitt was appointed editor. 

The editorial staff comprises: New York: F. E. Schmitt, 
editor; V. T. Boughton, managing editor; C. 8S. Hill, 
W. G. Bowman, H. W. Richardson and F. W. Herring. 
Chicago: W. W. DeBerard. Sowtheast: 8. T. Henry. 
San Francisco: N. A. Bowers, J. I. Ballard. 
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Pier for Golden Gate Bridge 
Completed in Six Months Tim: 


Started in January the north (M 
County) pier for the Golden Gate br 
has been completed. Rising 44 ft. al 
the water surface the structure is loc 
at the foot of a steep cliff. Excava:: , 
was carried on behind a timber crib and 
rockfill cofferdam which enclosed 
outer three sides of the site. Depth ; 
satisfactory rock was only 20 ft. over mist 
of the area but one corner was carrie 
down to El—34. Area of the base ; 
80x160 ft. with the sides tapering slight|, 
the base block and pier proper cont::: 
about 25,000 cu.yd. of concrete. 

Completion of the Marin pier finishes | 
contract of the Pacific Bridge Co. on thc 
north side of the Golden Gate and opera- 
tions will be concentrated on the San Fran- 
cisco pier, 1,000 ft. offshore where sul- 
queous blasting and dredging are well ad- 
vanced. 

a 


Obituary 


Mayj.-Gen. Wan. BeEtTHUNE LINpsay, 
Canadian army engineer officer who organ- 
ized the first Canadian engineering unit to 
go to France in 1914, and later commanded 
all the Canadian Engineer troops in France, 
died in Toronto, Ont., June 27, age 32 
years. General Lindsay had been in il! 
health for some time. 


Maurice C. Coucuort, consulting struc- 
tural engineer, San Francisco, died, June 2° 
at the age of 62 after several weeks illness 
Mr. Couchot was a native of France and 
received his education in Paris but had 
spent almost 40 years in the San Francisco 
bay region. His professional work included 
the structural design of many well known 
California buildings including the French 
and Fine Arts buildings at the Panama- 
Pacific Exposition. He was a member oi 
the state building code committee. 


sicieiiadlectige 


Brief News 


Procress Now Betnc Mape on the new 
bridge spanning the St. Lawrence river 
between Ville LaSalle and Caughnawaga 
indicates that the structure will be opened 
to traffic one year ahead of the scheduled 
time. The project is costing about $3,- 
000,000. 


Surt oF THE AMERICAN Artrways, INC.., 
to prevent the Louisiana authorities from 
forcing payment of the 5c. state tax on 
gasoline when used as motor fuel by the 
aviation company was lost in an adverse 
decision handed down by special three 
judge court tribunal. A_ similar case 
brought by the Trinity Farms Construc- 
tion Co. recently was decided against the 
contractor. 


Turner Construction Co., of New 
York, Philadelphia and Boston, and the 
Rostock & Baerlocher Co., of Vienna, 
Berlin and Paris, have formed the Turner- 
Rostock Corp. for the purposes of con- 
structing in the United States and Canada 
reinforced concrete fermenters in storage 
tanks lined by a special Rostock process 
for storing such liquids as beer; wine and 
alcohol. 
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Highway Engineer Examination 
Held by U. S. Civil Service 


The United States Civil Service Com- 
mission will receive up to July 14 applica- 
tions for the position of senior highway 
construction supervisor and senior high- 
way design engineer at salaries ranging 
from $4,600 to $5,400 a year, less the sta- 
tutory deduction of 15 per cent and a re- 
tirement deduction of 34 per cent. Com- 
petitors will not be required to report for 
a written examination, but will be rated 
on education and experience. Information 
may be obtained from the Washington 
office of the commission, or from the civil 
service office at city post offices or custom- 


houses. 
esti pamnitne 
Reservoir Survey in Quebec 


Engineers of the Quebec Stream Com- 
mission are engaged upon a survey to de- 
termine the area required for a storage 
reservoir at the headwaters of the Rimouski 
River, about midway between the Quebec- 
New Brunswick boundary and the St. 
Lawrence River. The Rimouski is one 
of the principal tributaries running into 
the St. Lawrence River from the Gaspe 
Peninsula and is a possible source for 
hydro-electric power in that region. 


—— $6 -- 


Georgia’s Federal Road Funds 
Held Up Pending Inquiry 


Notice that further payment of federal 
road funds to Georgia will be withheld 
until it has been determined that the state 
has a satisfactory highway department has 
been given by Acting Secretary of Agri- 
culture R. G. Tugwell to J. W. Barnett, 
chairman of the state highway board, 
whose removal has been ordered by Gov- 
ernor Eugene Talmadge. Following action 
by the governor in placing the highway 





Contracts and Capital 


CONSTRUCTION 
(Thousands of Dollars) 
Weekly Average Week 
re Four July 6, 
1932 Weeks 1933 
Federal Government... $11,176 $385 $20 
State and municipal... 11,949 8,714 3,389 
Total public........ $23,125 $9,099 $3,409 
Total private........ 6,989 9,206 5,102 
Week's total........ $30,114 $18,305 $8,511 
Cumulative to date: 
cpt dsc ee ees ak $628,229 
RS sx seh eile seb oe 454,141 


NEW PRODUCTIVE CAPITAL 
(Thousands of Dollars) 
Weekly Average Week 


July Four June 30, 
1932 Weeks 1933 
New capital issues... . . $19,000 $15,442 $37,299 
Cumulative to date: 
DR sin ke cle. $420,000 
DP Liweeensinn ch Go 169,756 
jets elaial 
ENR Cost and Volume Index 
E.N.-R. Cost E.N.-R Volume 
July, 1933... .. 165.50 June, 1933...._.. 109 
June, 1933,.... 163.41 May, 1933........ 103 
say POOR. dick 153.36 Jume, 1932........ 131 
1932 (Average).. 156.97 1932(Average).... 127 
1931 (Average).. 161.35 1931 (Average).... 220 
1930 (Average).. 202.35 1930(Average).... 260 
1913 Average.......... 100 


department under martial law and order- 
ing the removal of two board members and 
others, including the chief engineer, Mr. 
Tugwell called attention to the require- 
ment of the federal highway legislation 
that the state must maintain a highway 
department having adequate powers to 
carry on the cooperative roadwork and 
the fact that the determination that such 
conditions exist rests with the Secretary of 
Agriculture. He also gave notice that 
more than $10,000,000 that is to be ap- 
portioned to the state under the national 
industrial recovery act will not be avail- 
able unless the Secretary shall find that 
the state has a highway department cap- 
able of discharging satisfactorily the duties 
required. 

Moses E. Cox was named chief engineer 
of the state highway department on June 
20 by Commissioner J. D. Wilhart, acting 
as the entire highway board under Gov- 
ernor Talmadge’s martial law proclama- 
tion. Mr. Cox was previously dismissed 
from the department by D. E. McWhorter, 
former chief engineer, whom he succeeded 
in office. 





World’s Deepest Bridge Piers 
Approved by U. S. Road Bureau 


The U. S. Bureau of Public Roads has 
formally approved the four major piers 
for the highway bridge across the Atcha- 
falaya River at Morgan City, La. The 
piers are the deepest yet constructed, ex- 
tending 176.5 ft. below low water as 
against 162.5 ft. for the piers of a bridge 
at Hawkbury, Australia. 

Title to the honor of having the deepest 
piers will not remain with the Morgan City 
bridge for any length of time, however, as 
the piers for the new Mississippi River 
Bridge at New Orleans are expected to 
reach a depth of 185 ft. and still greater 
depths will be reached in the bridge work 
at San Francisco. 

Steel work for the Morgan City bridge 
is being fabricated at the plant of the 
Mount Vernon Bridge Co., Mount Vernon, 
Ohio, and is to be assembled on falsework 
near the site and floated into position. It 
is expected to have the bridge completed 
by the first of January. 





Engineering Contracts 


EAVY engineering construction con- 

tracts reported last week total only 
$8,511,000, following two high weeks of 
23,000,000 and $29,000,000. The low 
volume reported is for the most part ac- 
counted for by the closing of these pages 
one day early on account of the holidays, 
which eliminated the heaviest day of the 
week from the construction reports. Pub- 
lic awards reported total $3,409,000, while 
private contracts again exceeded public let- 
tirgs with $5,102,000. Federal awards 


and Capital 


were the smallest ever reported, amount- 
ing to only one contract valued at $20,000. 

New productive capital issues reported 
for the week are the heaviest of the year, 
totaling $37,299,000. The state of New 
York sold $26,595,000 in bonds at the low- 
est interest in the financial history of the 
state, 2.936 per cent. The R.F.C. pur- 
chased $8,064,000 in bonds of the Metro- 
politan Water District of Southern Cali- 
fornia on previous commitments for financ- 
ing the Colorado River aqueduct. 


CONTRACTS AWARDED, WEEKLY AVERAGES 
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Business Side of Construction 





Construction Gains in June; 


Private Contracts Above Public 


R THE FIRST TIME since Octo- 

ber, 1931, private engineering construc- 
tion in June was greater than the public 
works volume. All contracts reported in 
June (five weeks) total $104,200,000, or 
20.9 millions per week. Private work aver- 
aged 10.9 millions per week, while the 
weekly average of public works was 10 
millions. Private contracts have not been 
so high since late in 1931. Industrial 
building contracts reported during the 
month, aggregating nearly $35,000,000, 
accounts for the increase in private work. 
Nearly $12,000,000 in unclassified awards, 
mostly for gas pipelines, also swelled the 
private total. The bulk of public works 
volume came from two classifications, high- 
way lettings totaling $20,000,000 and 
waterworks (mostly Colorado River aque- 


duct tunnels) amounting to $12,500,000. 
Public buildings, usually a large item in 
public works, felt the effect of the federal 
ban on new buildings pending the start of 
the administration’s construction program, 
and amounted to only $7,500,000. 

In the geographical distribution of con- 
tracts in June, gains were registered by 
four of the six districts. The Middle At- 
lantic section showed the greatest increase, 
contracts in June averaging 6.3 millions per 
week as compared with 2.4 millions in 
May. In the West of the Mississippi area, 
contracts in June were 4.8 millions against 
1.2 millions per week the previous month. 
The South and Middle West districts also 
showed gains. New England remained 
practically the same as for May, while the 
Far West registered a heavy loss, due to 


the high May volume including the 
Francisco-Golden Gate bridge contract; 

During the first six months of 1933, ¢ 5p. 
tracts totaled $445,600,000, about 75 ».«- 
cen* of the volume reported the first |. 
of 1932, 


San 


Materials notes 


Steel]—Steel operations have continue: t; 
expand steadily since touching a low pin 
of ingot production of 14 per cent of cay ac. 
ity late in March. During the closing 
week of June, ingot production reached 53 
per cent of capacity for the country as , 
whole, the highest output in two years 
The average output in May was 34.11 per 
cent, with the month closing at 43 per cent 
Additional blast furnaces have been fired 
in many steel centers, materially adding to 
the employment roll. 

The American Iron & Steel Institute 
reports that in May ingot production 
amounted to 2,001,991 tons, bringing the 
total output for the first five months oj 
the year up to 6,391,675 tons. The average 
output for the first five months is rated 
at 22.79 per cent of capacity. 

While steel production has been increas- 
ing for three months, the American Insti- 
tute of Steel Construction reports that 
during May steel construction bookings 


ENGINEERING CONSTRUCTION CONTRACTS REPORTED IN JUNE, 1933 


Public Works 
Waterworks 
Sewers 


A eg. unease vaeden as 
Earthwork and waterways. . 
Streets and roads 
Buildings, public 
Unclassified, public 


Total public , ; Diner 
Federal gov't. (included in above classifications) . . 


Private 
Bridges, private 
Buildings, industrial 
Buildings, commercial . 
Unclassified, private 


Total, private. aes 
June, 1933 (5 weeks) 
May, 1933 (4 weeks) 
June, 1932 (5 weeks) 
Six months, 1933. 

Six months, !932 


Five Weeks —Thousands of Dollars (000 omitted) 




















-———United States— Canada 
New Middle Middle West of Far June -—BSix Months——. June, 
England Atlantic South West Mississippi West 1933 1933 1932 1933 
95 324 198 952 373 10,494 12,436 52,249 12,598 102 
176 293 97 510 95 76 1,247 8,335 13,913 4 
67 Bee 2S Ses 474 168 101 3,075 51,075 26,000 505 
162 224 1,039 15 448 657 2,545 22,956 28,669 98 
970 3,738 3,893 6,784 3,533 1,015 19,933 83,824 157,930 126 
418 3,283 17 314 3,061 345 7,438 62,319 123,294 188 
85 OOF iat 179 138 2,531 3,064 6,874 29,100 30 
1,973 10,258 5.244 9,228 7,816 15,219 49,738 287,632 391,504 1,049 
29 293 1,065 255 443 723 2,808 54,941 105,504 : 
io tad pia an (hile non 224 oe eee 297 3,439 2,084 ‘ 
1,135 12,769 1,166 3,711 15,244 543 34,548 77,372 45,318 280 
1,205 4,084 169 223 343 105 6,129 48,619 117,129 401 
183 4,401 1,251 1,508 547 5,598 13,488 28,568 42,080 25 
2,523 21,254 2,586 5,666 16,189 6,246 54,462 157,998 206,611 706 
9,084 31,512 7,830 14,894 24,003 21,465 - SES Reger apie a BMGR ree 1,755 
4,010 9,523 4,120 6,434 4,658 49,453 EE te sas gr ye wants 1,594 
5,250 49,857 9,139 23,339 22,279 8,723 PUI 3o se Selgin tt Sy eons 1,058 
22,083 134,985 39,219 50,854 67,368 131,121 eoyed 0445.63: uh 3,349 
42,966 221,493 41,536 114,408 105,335 72,377 Sees 598,115 21,248 


CONTRACTS REPORTED ~- WEEKLY AVERAGES ~1932-1933 
@ 1933 


Total, Private and Public ~ 
Ld Private 10} 
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were at a long-time low, amounting to 
35,468 tons, though shipments increased 
over the previous month, totaling 62,642 
tons. 


Cement—Several large orders for cement 
were reported in June. IIlinuis bought 
2,000,000 bbl. for highway work; Missis- 
sippi ordered an additional 1,000,000 bbl. ; 
and 400,000 bbl. were purchased for 
Boulder Dam. In May, according to the 
U. S. Bureau of Mines, the cement indus- 
try produced 6,266,000 bbl., shipped 6,748- 
000 bbl. and had in stock at the end of the 
month 20,060,000 bbl. Production showed 
a decrease of 9.4 per cent and shipments a 
decrease of 15.9 per cent, as compared with 
May, 1932. Stocks on hand were 21 per 
cent lower than a year ago. Production in 
May was rated at 27.4 per cent of capacity, 
as compared with 18.9 per cent in April 
and 30.2 per cent in May, 1932. 


Lumber—Sales of lumber continued to 
increase during June. Shipments  con- 
sistently surpass production in the endeavor 
to reduce stocks on hand at the mills. With 
the increase in lumber business, prices are 
climbing. Many distributing centers report 
increases in prices, some ranging as high 
at $5 per thousand feet. 


Labor notes 


Estimates of, the American Federation 
of Labor place the increase in employment 
during April and May at 1,629,000, with 
indications pointing to a continuation of 
the rise in jobs through June. May showed 
a gain of 1,000,000 in employment. The 
peak of unemployment was reached in 
March with 13,359,000 unemployed. 

St. Louis—An ordinance has been passed 
requiring that the prevailing wage scale 
must be paid on all municipal construction 
work, both day labor and contract. 


Pittsburgh—Union agreements expired 
June 1. Only one trade, painters, has 
signed a new agreement. Other trades 
are marking time pending new arrange- 
ments under the National Recovery Act. 
Millwrights working on the new postoffice 
have been installing the conveyors, which 
the ironworkers claim. A strike arising 
from this dispute is holding up work. 


Cincinnati—Slight improvement in con- 
struction labor circles has been noted. A 
census of workers of all classes shows that 
51.67 per cent are employed full time; 
22.23 per cent are part-time workers; and 
26.1 per cent are out of work. This last 
figure is the same as a year ago. 





CURRENT BUILDING AND CONSTRUCTION TRADES WAGE RATES PER HOUR 


Hoisting 

Cities Bricklayers Carpenters Engineers 
Atlanta..... $0.75@1.12} $0.40@.90 $0.60@1. 25 
Baltimore. 1.00 .90 1.00@ 1.37} 
Birmingham .75@ . 873 . 60 «ae 
Boston. .... -90@ 1.30 -60@1.175 .90@1.17} 
Cincinnati 1.27} 1.025 1.07} 
Chicago... . 1.37} 1.31} 1.31} 
Cleveland... -90@1.375 . 751.125 .90@1. 12} 
Dallas...... - 624 .50 .50 
Denver... .. 1.00@1.125 .75@.87} .75@.87} 
Detroit... . . 1.00 -70@.75 sae 
Kansas City 1.30 1.00 1.06 
Los Angeles. . 624 50 .75 
Minneapolis .90@ 1.00 .75 .75 
New Orleans 1.00 .75 1.00 
New York.. 1.50@1.65 1.25@1.40 1.50@1.65 
Philadelphia -75@1.00 .50@.75 .75@1.00 
Pittsburgh. . -60@1.50 .60@1.25 .60@1.37}5 
St. Louis... 1.50 1.25 1.35@1.47 
San Francisco 1,125 .90 1,00 
Seattle..... -75@1.20 .50@.90 1.00 
Montreal... .75 .60 55 


Skilled Average (3 trades) $0. 98> 





Structural 
Pile Iron Masons Common 
Drivers Workers Laborers Laborers 
Weipaee ce $0.60@1. 25 $0.25 $0. 20@.25 
$0.65 1.00@1.25 .40 0 
acta epee es .75 ae .20@ . 30 
-70@1.07} 1.00@1.20 45@.70 .45@ 970 
1.07) 1.20 .70 -40@ . 45 
1.31} 1.35 . 88} . 82} 
1.00 . 90@ 1.064 - 564 .30@.72 
.50 .50 .25 .25@ .35 
Cee F .75@ . 87} 50 -31:@.50 
.75 .80 .40 .35@ .40 
1.06 1.00 .70 -35@. 60 
75 a - }0@ . 625 .40@ . 50 
iia ebees .90 .50 .40@ . 50 
-70 1.25 -25@.40 .15@.25 
1.50 1.65 -814@1.00 .50@.75 
.60@.75 -75@1.00 -20@.35 .20@.30 
1.00@1.18} .60@1. 37} . 50 .40@ .70 
1.25 1.47 1.00 -35@.78} 
1.00 1.20 .75 .65 
-90 1.10 . 66 -40@ . 50 
Sdathadlghees .70 .40 . 20@ . 39 


Common Average, $0. 443 
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Washington, D. C.—Efforts are being 
made by employers to cut the rate of plas- 
terers from $14 per day to $10. The higher 
rate was interpreted by the labor depart- 
ment as being the “prevailing wage” and 
has been forced on all government building 
work. Employers declare the rate is un- 
reasonable and that much small work is 
being delayed because of it. 

San Francisco—There are 12 per cent 
more men at work in the building trades 
in San Francisco than there were last 
year at this time, according to a survey 
made by the Industrial Association. The 
census, taken June 20, shows 2,567 building 
trades mechanics employed. 


Jacksonville—An ordinance has _ been 
passed providing that the city shall specify 
rates of wages to be paid on all city con- 
tract work. 


Massachusetts—The number of men em- 
ployed on highway work in the state dur- 
ing May showed an increase over the April 
employment total. 


Massachusetts—During May an average 
of 2,247 workers were on highway con- 
struction, as compared with 1,914 in April. 
The average man hours per week increased 
from 71,997 to 91,065. The average rate 
of pay in May was 53,9c. 

*, 


——_-—_——_ 


ENR Cost and Volume Index 


The Engineering News-Record Con- 
struction Cost Index for July, at 165.5, 
stands at the highest point reached since 
December, 1931. In June the Index was 
163.41. The increase is due to a combina- 
tion of a rise in the average common labor 
rates and an increase in lumber prices. No 
change was noted in the cement and steel 
components of the Index. The average of 
common labor rates reported from 20 
cities is 44.3c., as compared with 43.9c. in 
May. The ENR Construction Volume In- 


dex for June is 109, the highest since 
January of this year. 

E.N.-R.Cost E.N.-R Volume 

July, 1933..... 165.50 June, 1933. . . 109 
June, 1933,.... 163.41 May, 1933........ 103 
July, 1932. .. Se dane. Su... 13 
1932 (Average)... 156.97 1932(Average).... 127 
1931 (Average).. 181.35 1931 (Average).... 220 
1930 (Average)... 202.35 1930(Average).... 260 

1913 Average.......... 100 
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Current Prices of Construction Materials 





Building Materials 
PORTLAND CEMENT — Prices are for carload lots. For cement in returnable 
o- bags add 40c. per bbl.; in non-returnable paper bags add I5c. per bbl., to 
wing net prices: 

F.o.b. Delivered F.o.b. Delivered 

$2.95 Kansas City..... $1.75 $1.85 

2.03 Los Angeles... .. 2.10 ian 

2.12 Minneapolis..... 2.20 2.35 

* Montreal....... 1.70 es 

2.12 New Orleans.... 1.90 2.20 

1.95 New York.....: 1.88 2. 20 

2.46 Philadelphia..... 1.94 2.04 

2.00 Pitteburgh...... 1.87 2.32 

2.45 St. Louis........ 1.74 2.15 

2.81 San Francisco... 2.05 atid 

2.05 Seattle......... 2.55 2.70 








Current mill-prices per barrel to dealers, for carloads of 132 barrels or over, 





ia including ao or four bags, f.o.b. Bag charges same as in preceding 
40 Mason City, Ia. -.. $1.45 
5 Norfolk, Va... . oes 
80 Northampton, Pa. 1.40 
we North Birmingham, Ala 1.60 
.50 Richard City, 1.70 
45 Saginaw, Mic 1.25 
35 Steelton, Minn. 1.55 
45 eS aa 1.40 
35 WER OR cS cis ie stv ccutews 
35 Wyandotte, Mich............ 























-——Gravel——. 
F.o.b. Delivered F.o.b. 
NES Ss dca ccabnebereskcsaokas =. ° $2.61 $1.50 
e-$ écemine 7a heseetenteess ;- = Soret 
ane SEG G sca stdiesevsé - . cont 
Ferm...» see oa be See Ra ena 1.40 . 3 .90 
icago, CRG. vodeds anes feos ot ; woas 
Chicago, per cachued vag avenssavees 1.20 1.65 .95 
COPING § os ic cuvidasovcsabeuenes ne 2.00 1.40 
i PIE. vcs dtkdeebuews 1.40 2.40 1.65 
Denver, per cu.yd..........se6+ vene 1.75 ie 1.15 
Detroit.. bnestacseee .75 1.75 75 
Kansas City (at plant). ksi posed Sheet 65 ares -60 
ONIN, 5 5 sa:s00p.a towh bananmeuen 1.45 1.60 1.00 
Minneapolis........ ae eee wees 1.60 sie ° 
New Orleans......... ees 1.40 2. 40° 1.20 2.00* 
New York, per cu.yd. én 1.50 3.50 1.00 2.25 
Philadelphia. a 1.85 kea'e 1.52 
Pittsburgh... tas 1.20 asin 1.40 
St. Louis. ... .80 1.40 .80 1.25 
San Francisco. ... ne he 1.65 is 1.65 = 
Seattle, per cu.yd.........eeeeeeees 1.75 1.75 
*Cu.yd. 
CRUSHED STONE — Per ton, size 1}-in., carload lots, limestone: 
F.o.b. Delivered 
EN os ss cide b Apel nteed ode otek edo bkk Re eRe $1.50 $2.00 
ND ss £5 kd a ADEE Eade ERE SANE SS OEE aT ASSS CS ORSAT eas 2.60 
Birmingham.......... ak .80 1.05 
REF a - 41.40 1.65 
Chicago, per cu.yd, 2,500 Ib. Wie 2.25 
CE. svc nw ae wos 1.65 1.85 
RIS 505 550k Sh een eed aw Sheen 2.00 
Dallas, per cu.yd., 2,500 Ib... ... 2... cee cence Sikanne ee 3.00 
Denver, granite, per cu.yd., 2,700 Ib. .... 2... cece cece ceees Ae 2.50 
SOs 5c SNe ecb eae kee hs tuswepih ive weadeedad eee ee 2.00 
Kansas C Oe RO IID. ik 0 cna A wakSSK 0620 hee CES eKkedn ees 1.00 aie 
SND ns si iv chs 2 Oba hed ee aE SRR Sb eeaERREcRS EIS 1.45 1.60 
INOIINS 5 << «5 kh-aetin mi Me epee es 666 cae Ciwaw wee oc ehee 1.60 
New York, per cu.yd., 2,800@3,000 Ib..................245 1.65 3.2 
RNIN <5 css. 45 3 t'es BASE DE NEShy KES R OCS e DL wate eee 2.20 
Ne nee a ee eee rie 2.25 
MAS v6.90'5 5db 64.0550 AOTRAN SSR ee LUN ae ec Uns 0a beeN TER 1.05 1.65 
Ti PINEO CORN TOU, 55 i. cs in vi adc ccncdbcredvacwcenane eae 1.65 
Geatéle, por cu.yd., 3,000 Ib.......ccccccccccceecccccccons 1.10 eee 
CRUSHED SLAG—Prices for carloads, per net ton, at plant: Slag 
14-In. 2-In. Roofing Sand 
eg ans acca vercane oes $0.90 $1.15 $2.05 $0.55 
ios op kde coud ee sénow 1.35 1.35 1.85 1.25 
Cleveland. . Rees Me eeiaaes 1.70 1.70 — 1.35 
PS chee cdsapeaes os ceweeeee 1.20 1.20 1.20 1.10 
Western Pennsylvania.......... eoee 1.25 1.25 2.00 1.25 
We 55h vs ovr cddsascbace ° 1.10 1.20 2.00 ote 
CONCRETE BLOCKS—Standard, 8x8x16-in., hollow, delivered to job, each: 
Baltimore (8x 12x12)....... $0.20 Kansas City......... $0.18 
Birmingham (5x8x12)...... . 084 Los Angeles......... 125 
DNs cca rasae sues oe 14 Minneapolis.......... 10 
Brooklyn and Queens...... .09 Montreal. ....0...0s0 ~12 
Roa bach hain cun ok 175 New Orleans......... .16 
COON fi ikns 5006 cp 50560 165 Philadelphia.......... 15 
ION sk ced ban bake wie 15 Pitteburgh........... .18 
ONS. niknesn se sanawsn .07 eS Se 14 





READY MIXED CONCRETE— "er cu.yd., 1:2:4, delivered 50 cu.yd. or more: 


Ae eg sd hes ghee $8.00 Los Angeles............... $6.10 
OID iio bi sos 0 ee ve 5.00 Minnea pees. Rupe saeeee nea 6.00 
OND Sone bs wahie baa Caan 6.00 New Orleans.............. 6.05 
CINE 6 6 hooks oss Seen 6.20 New York rk (Manhatten). e+e. ae 
COIS 5 oasis sc cvaesictvies 6.10 Philadelphia.............. 6.84 
Ns take ee cwacoesh hs 7.00 eT re 6.05 
Detvelt HIB... ekcess 4.75 WEBI. < biéanccusaaddker 6.80 
eS ee ar 7.50 WDD. oiad'vs ce vodeadants 5.35 








HOLLOW TILE—Building tile per block, delivered to contractors in lots o 


2,000 pieces or over: 

4xi2zt2 0 6x12x12 = 8x12x12 10x12x12 12x12x12 

$0.09 $0.11 $0.13 $0.20 $0.25 

10 14 20 22 

089 -122 . 167 21 25 

0775 . 1065 . 1453 1799 208 

.0 - 063. .09 .1179 13 
OO ast gs eae BUN” a oveess. 

.048 - 066 09 197 13 
ON bi cecil) 117 Si ilire's « 

085 .135 175 .19 -25 
0505 . 065 0947 ~ 1175 . 1305 
‘ a .092 15 ; we - 20725 
0692 . 0988 1372 . 1447 - 2029 
076 18 We Rea RE RL Wee deere « « 
Madea oS eubees fh daa oak . 2388* 2956* 

oe we 

r d ; 126 

St. Louis............ - 06 - 082 - 142 tl 9 
San Francisco........ . 0765 - 105 CoE tate tank.) Wessels. 
GU k6 eo cb énckees -085 15 PEST ge een taieieee ee 

*At plant. (Load-bearing tile). 





BRICK — Prices per thousand in carload lots, as follows: 
(re Eeving 


o.b. 
ia, Se antic 4in. 


Fob 

Atlanta $9.00 $12.50 $32.00 
eth 12.00 43.004 

10.00 12.50 25.00 

11.50 13.00 30.00 

sd 4 9.00 32.00 

13.50 16.00 36.50 

12.00 14.00 33.00 
8.50 10.00 25.00t 

SOUP: Sense 40.00 

whegeere 11.50 35.25 

12.00 14.00 35.00 

Choos 11.00 stk die 

iol Rue... Sates 

A. Se eae ete 

11.00 14.00 40.00 

9.50 12.50 45.00 

eal 13.00 40.00 

11.00 13.00 35.00 
os we on 

ais ns pe hbo Ghee ek bes ke baie ed 12.00 SE bach 

oobi 4 i in. 34x8}x4 in. 





LIME — Prices of hydrated, per ton, in paper;lump, per 180-Ib. bbl., net: 











—_—— Hydrated——— Common 
Finishing Com 

F.o.b. Delivered  F.o.b. Delivered F.o.b. ‘Delivered 
ROI. 5455.56 sis $17.50 7.9 $11.50 $14.00 ..... $2.50 
PING Es cy scp ie. beads RiGe. .-- phvcs Sap waned whiz 
Birmingham......... BEOe. tcusae SO. acewe $1.65 ed 
PONE 24 5 cone e0 cee 16.00 18.50 11.50 15.00 2.65% 3.50% 
RNG. sai ee seen o teens eee Sweves OOO Sere 2.75 
Cincjnnati.......0.. 13.50 14.50 8.65 ies 2c beau Wet 
Cleveland........... 13.00 18.00 SU. 50: <COORs 6.55 2.50 
SE. «nod ede danas meee OGM Camas mdkee cot aa hie wd 2.75 
RMON x5 i cedw talon by tbewes Pee Sadie Seah. <* dise'n 2.85* 
TORING oss 5 bis tien 12.75 17.50 Ay. ye St eee oes 
Kansas City ........ 19.00: DESO sees 20.00 ae 2.75 
SOR ARGOS 6.550085 ccees ee  oyss's $9.00 cee 2.00 
SEMIN, ae cadica “aetie BaGeee settee we hk ag 1.70 
Montreal..... i aida Soa SZe WO Sa PY 
New Orleans 17.00 24.50 10.00 13.00 1.66 1.95 
New York.. 14.20 18.00 11.10 §=15.00 2.65% 3.55* 
Philadelphia 14.55 19.00 PO08 5 56.88 reais 1.28 
Pittsburgh.. . 14.50 16.00 9.95 11.45 1.85 2.35 
St. Louis....... wit gaa SS. 08. Sew ce + See ane 2.75 
San Francisco........ Bee we: vita tad Fee bike. 1.59 ee 
ROS Re PaeUe .. adaaten an Oe bebe 2.80 


*Per 280-Ib. bbl. (nev.) 








LIMESTONE— Mill blocks, f.o.b. siding, per ~— 


New York:* Rustic buff, $1.38; Standard Fariogs a ee buff, $1.58; 
Selected gray, $1.58; Selected ‘buff, $l. ¢ ariegated, $1. 
Boston: Rustic burf, $1. 7; Standard, $l. Selected Cut a. ‘67. 
Pittsburgh: Rustic buff, 4i. 14; one a 24 at rt buff, $1.34. 
zoneaeneie; Sel. buff, $1.59; Bel. gray, $1. 49; Standard, $1.49; Standard gray, 
$1.39; Rustie buff, $1. 6 
Atianta: Standard lard $1. 

*F.o.b. Bedford, height allowed to N. Y. 








Road and Paving Materials 


PAVING STONE — Granite, lots of 50,000 blocks, 4x8x4-in., om. f.o.b. city: 





ROMS o5o-yvk6'5:0'5 ¥A6 0d ee ARATE BIEE CLS eae eRes LEC ee weS per -yd. 
ene. sb abbobiseusso hc clits tesatiessseversinves Hen 3e: 3:00 per 
irmingham RGGEPIM.}e. ccccccscesccssevesssssssecees 5 per M 
WONG 55s bic okd ce ck¥ead os bake coin bacebesureneaiin 75.00 per M. 
Cee Pacis vcres sess cnacnsbance cede ReeGrsinbavee 3.80 per sqvd. 
COMO: 5..'s's cc cdecchcchasacsubbaucbactecvausssieces 110.00 per M. 
COUR. <. c 5 ss can Ved sace hda cbbebevaess coke 96.00 per M. 
RRB isi ont pad siwk etude dha center Sceneese pices San 6h ee 25.00 per M. 
SNE DUN (ia 6s cernedewbaaah bbe CaGhd pare carnehe tus : 2. 80 per sq.yd. 
BTU rw on once cnpe vashigussviccnsenwed beadenawaes 2.75 per sq.yd 
MO RETR ou cu cocks edd coawn tuk beds bad ees kak 2.80 per sqyd 
WIN ics dc on cesnde neh ban Dae satucdanesebaaeeds 104.75 per M. 
OWI. os oan 'o'o6 eax nepcieney 130s CaudneVeaenceetadins 2.80 per eo.yd. 
POGUE COU BOR cid Pio cuh baw eke se dei aseeckine sans bees 135.00 per M. 
Philadelphia, 4x 0x5. hiisvcn Mb verdavbsbcgpad chs budbonneGed 115.00 per M. 
PHADUIGE 66. oi ccc eres esses cecsvescevesecenseceares 115,00 per M. 
ba Ee, Sis ci vcs ds Seutenwene ghakavbocasceuedens ps 2. 80 per sq.yd. 
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Current Prices of Construction Materials 


Road and Paving Materials—Continued 
WOOD-BLOCK PAVING — Prices f.o.b., in carload lots: 












Size of Block Treatment Per Sq.Yd 
34 16 $2.25 
34 16 2.00 
BT} 12 1.90 
ery 16 2.75 
2 8 1.65 
3 16 2.63 
3 16 2.02 
34 16 2.00 
CURBING—Per lin.ft., a _crsian. va. Ls top. in carload lots: we 
Ger EU IO y 
pees ge aay 58 
Piladcphia (6x20 dressed) . 1.40 
er NS ca nd icac ccekce cs 80 
i es oe lcite x bende 70 
I errno 
ASPHALT—Paving asphalt, f.o.b., perton. Packages are 350-Ib. bbl. or 425-Ib. 
drums, in carload lots: Tenk-car 
Packages or -boat 
$21.60 $17.40 
19.00 15.00 
aba ne 11.00 
20.00 16.00 
22.50 15.50 
18.00 14.00 
18.00 14.00 
aa 27.00 
13914228 
DO Es cr cice sc tvcccccccce decceves Cvccsesseccs a 
Kenaas MD, «ces cbenccotavedsconcas 18.00 12.00 
© Te mekteasanctsart+sees nee net ate in 16.50 S-2 
oe ae aa BOSS CO SOOM. Sakece if 
Maurer, N. rinidad)......... ie, onan 22.00 
Minneapolis Lob. Twin Cities). 23.30 18.30 
Montreal (f.o.b. factory) . 18.66 13.00 
New Orleans........... 17.00 13.00 
ras ok cd cevaccees 19.00 15.00 
Philadelphia............ sane tel awenee-a SE os He 
= ee aed to aa EET epee Oa ci 
Franciace i MONE. Sos oss cicndccesavecs i ‘ 
Ean Sadar tay Be re ee rnres sarasaeraee see 21.10 16.00 





minimum, per 








Iron and Steel 
Pitts- Birming- 
burgh Chicago bam 
STRU SHAPES AND PLATES, 
obi 100 Ib. carload lote............. $1.60 $1.75 $1.75 
N G BARS, § in., 
billet 100 Ib., carload lots............ é 1.65 1.65 1.75 
SHEETS, per 100 ib., carload lote: 
Hot- ET No. tek 04 ReEh ieescb en we ‘. ¢ 1.90 1.65 
popes DR Mh sccdsectucias 2.35 2.25 
Rated (OU deh eked ends ;: Hs 2.95 2.85 
RIVETS per 100 Ik. 4in., structural, carload 
Ben dn ts hd Ae ok ke ken 0 2.50 2.35 2.30 
WIRE NAILS, fr Piao Ib bases catloed love ie te ke 
HEAVY MEL’ G STEEL SCRAP, No. I, 
per gross ton, at consuming point.... 11.50@12.00 9.25 8@8.50 
‘TRIANGLE MESH—Plain, per 100 sq.ft., in carload lots: 
Style Size, bet as in poets Pittsburgh Chicago 
Number In. 100 Sq.Ft. Mill District Mill 
032 4x4 $0.94 $0.96 
4x4 28 1.19 1.22 
4x4 35 1.45 1.49 
093 4x4 45 1,87 1.91 
126 a4 57 2.31 2.37 
153 a4 2.75 2.82 
ax4 78 3.16 3.24 
245 a4 103 4.17 4.27 
4x4 m9 4.82 4.94 
336 ax4 138 5.59 5.73 
395 4x4 160 6.48 6.64 
“x8 17 71 .73 
053P a8 24 1.01 1.03 


31 
TRIANGLE MESH —Continued 
Style Size, Weight in Pounds Pittsburgh Chicago 
Number In. Per 100 Sq.Ft. Mill District Mi 
072P 4x8 31 1.27 1.30 
097P 4x8 40 1.64 1.68 
049R 4x8 24 1.01 1.03 
067R 4x8 31 1.27 1.30 
089R 4x8 40 1.64 1.68 
WIRE ROPE—Discounts from manufacturers’ list prices on oe grades of 
bright and galvanized, Eastern Territory, New York. and East of Missouri River: 
Base 
Cast steel round strand rope....... oes eee ae 20 % 
Galvanized iron rigging and guy rope MONENIS.. coco oo cosck wx 124% 
Galvanized steel rigging and guy rope..................... 24 %0 
Plow steel round strand rope.. = g 


“Special Steel” and extra strong cast steel, round strand rope. 274% 
Discount 5 points less than discount for Eastern territory: California, Colorado, 
Kansas, Nebraska, Nevada, New Mexico, North Dakota, Oklahoma, Oregon, 
Texas, Washington and wreaine: Discount 10 points less than discount for 
Eastern territory: Arizona, Idaho, Montana and Utah 


EXPANDED METAL LATH—Per 100 sq.yd., 


painted, f.o.b., in carload lots 
2.2 lb. per sq.yd., ere diamond lath: 


Rls 6. in 'asas ode Los Angeles $17.00 
SE OP 17. 00 Montreal (2.51b.)... 24.00 
ME de 2a! Wavera ares we o.0-0 15.00 New Orleans........ oe: a 
Ni acc was Kase Gabe 10.60 New York........... «. ae 
SRG xs 6a 0 bn icd acne 11.00 Philadelphia a: 
a ivict see wiedde Chane 16.00 Pitteburgh............ . 13.50 
OS a eee 18. 00* St. Louis. ep 19. 00* 
eats GH. 6 vei cnscccess 17.00* San Francisco... ... ie. ae 
*Delivered. eas 63k scxeuedanee 17.00 





STEEL FREIGHT BATES — Per 100 lb., effective Dec. 3, 1931, on finished 
steel products in the Pittsburgh District, including plates, structural —- 
merchant-steel bars, pipe fittings, plain and galvanized wire nails, rivets, spi 
bolts, flat sheets (except planished), chains, etc.; 40,000 Ib. per car: 








Atlanta, 36,000 Ib.......... $0.60 ts i ui seitesn% $0. 285 
Baltimore .29 Kansas City.............. 59 
irmingham. 60 New Oriaann, 36,000 Ib. . .69 
DSc caa-c4é-o0 -42 New York, 40,000 Ib... ... 35 
a css46ake . 255 Pacific Coast, 60,000 Ib.. 1.17% 
RE ae 36 Philadelphia.............. 31 
0 OS eee . 285 Ee ee 41 
ES dank dwwdseelaes . 205 hn anwt cats ees 60 
PG abhi ss hes ewan’ 92 * All rail 
Railway Materials and Supplies 
STEEL RAILS — Per gross ton, f.0.b. 
Pitts- Birming- 
burgh ham Chicago 
8 re $40.00 $40.00 $40.00 
RR 4 cog che <duenk eects 30.00 30.00 30.00 
PPCUOE dices ecesedscuses Bre cheater 27.00 
BAILWAY TIES — Prices f.o.b., per tie, for carload lots: 
6 In. x 8 In. 7In. x9In 
by 8 Ft. by 83 Ft. 
Oak, cmteutes $0. 3 Oh 
UNOS Si oo cco ck cacecc pee te 
Boston....... Fine, erenanted “ee moaevese 1 - oe 
ng-| sap pine, untreated... .. 4 $1.00 
New York.... | Mixed oak, untreated........... Pim 1.00 
White oak. untreated........... wn “n 
ae White oak, creosoted.. Sati e .4 
Birmingham...) southern pine, untreated. . ; 35 .80 
Southern pine, creosoted......... 95 1.35 
Wile eaksenresied = Sicedah . $33 
: Oak, empty , creosoted........ - te 
Chicago...... Oak, sinc treated................ 1.25 1.65 
Southern pine, creosoted......... 1.15 1.50 
§ Wie, were so... co ccc ccccscce .45 Ure 
Los Angeles. . L POD ania cps enccdscces 1.15 zee 
: Red oak, untreated............. .95 1.15 
Philadelphia.. { Red oak’ crevsoted... 0. 1.47 1.90 
va oh. nates Caves senile te 3 2 
. NS ae a 1.30 
8t. Louis Red oak, creosoted.............. 1:22 1.80 
Sap pine or cypress, untreated. 75 1.10 
Douglas fir, green, untreated...... 45 .63 
San Francisco. { Dougies fr; empty cell. creosoted. . 1.14 1.56 
Birch or maple, untreated........ 1.00 1.00 
Montreal... { BSD OF mevie arecneted.... 2... 1:25 155 
TRACK SUPPLIES — Prices per 100 Ib., f o.b., for carload lots: 
Pittsburgh Birmingham Chicago 
SS bo on eae eee $2.55 $2.55 $2.75 
Standard spikes................-. 2.15 2.15 2.60 
IL OA SA cnescencecevaeten 1.75 :: 85 1.85 
Ls Kbstnixkse they ila ddes 3.50 3.50 3.50 
Pipe 


WROUGHT? STEEL PIPE — —— from standard list for delivery from 


warehouse, except at Pittsburgh, w ary f.o.b. mill. prices per ft. 
as follows: !-in., 17¢.; 3-in., 76$c.; ee .; @in., $1.92. 
1 to 3-In. Butt mas 2} to 6-In. Lap Weld 
ot mn "ce i m= Tae 
A Se 4. 
etic. s<. 57.25% 44:21% 33. "io 41 49% 
Be ghee 53.3% 42.3% 50. 37° 40:16 
New York....... 56. 14% #3. 1 52.72% 18% 
i 57 20% A 53. a 


St. Louis....... ; "% $3 He sine 





ens Ver 
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Pipe—C ontinu ed | BOOFING ee ore lots, f.o.b.: ane 
CAST-IRON PIPE — Prices per net ton, for bell and spigot pipe, pe, Class B and elt Tar Felt, Coating, Tar Pitch * 
heavier, f.0.b. in carload lots; ens pipe and Clase A. $3.00 per ton extra: per 100 Lb. per 100Lb. _ per Gal. per Ton 
6-In. and i Over MR eas ea - = $44. as $0.45 $22.50 
$59.50 $36.50 Bost i 2.40 -50 23.00 
4.00 41.00 335 2.75 -65 34.00 
35.00 32.00 2.62t 2.02t 1.40 1. 63° 
38.06 Bae +h NR oa ss REN ceceas estar ee oe oan 22.50 
43.50 40.50 2.40 2.40 344 28.00 
47.50 44.50 2.25 2.25 33 20.00 
43.50 40.50 2.40 2.40 “— 27.90 
Ne w Yor x ia : $3.28 ae 2.52 -28 26.00 
( a ‘ $ * 
yas 44.50 41.50 In 350 Ib. barrels. tPerton. Per roll. **Per English ewt. 
NN | REET REG PR eg sae re pa 42.50 39.50 ee os tee - 
Gan Peancweo.......... «2s +scre00e iis 43.50 40.50 WINDOW W GLASS—Discounts from intent Schbinte list, dated Sept. 15, 192s 
eee RN ee Tne | Sep eek aes Bek ted menekete: 
SEWER PIPE—Prices delivered, per foot, for standard pi ‘i 6, 8 and 12-in. le Thick < 
are single strength and 18, 24, 30 and 36-in. are double streng ‘aa Single B unlit; ny -~—Double Thickness 
Gin. Bin. 12-In. 18In. 24In, 30-In. 36-In. Quality Quality A Quality B Quality 
ROS ss sees 00.535 - 00.20 SRE 2 a a ee 85 85% 85 85%, 
Baltimore......... 10 30 58 ga ee ea on 31% 8 
Birmingham....... 18 30 154 $1.02 1.95 $3.50 5.00 87% 89°; 
ctv kvins sce . 135 21 -405 1.325 2.385 4.68 7.175 ee @ 85% 85%, 
Chicago........... 18 -28 54 1.25 2.25 4.75 6.00 se 8 $y 5%, 
Cincinnati........ on eee <Beee ua Rae 2 es % 70 89@ 10% : 10° 
Cleveland......... ~1575 .245 4725. .4.29 2.20 3: OS 9%, 
ia ap acene ch —_ a5" a te ae eae ee a a3 
NE is 5s aaelss s ; a 16 1. es 
Detroit eet ae gt 16 -25 45 Br Sek: ae. ee ee 9@ 10% 9@ 20%, 
kee : 3175 3825 308s i 1865 +034 369 ed ' 
A f. ° 3 ons et . 4 . 
Sicnetpalie: ae 415 1:72 2.85 4.75 EXPLOSIVES—Price per pound for dynamite delivered: 
ontreal.......... 30 45 75 A Re. <page 7.20 ——Gdatin——~ —Gelatin— 
A . 40% 60% 40% 60%, 
‘ $0.215 $0.2375 Los Angelest $0.1725 $0.1925 
5 21 .225_ Minneapolis. 1725. 1875 
‘: 13 . 1525 Montreal Os “98s 
- .245 cae New Orleans -19 -22 
i‘ . 17 . 195 New York -245 . 2675 
; : -22 .245 i Rk gene -215 24 
.2125 -2475 St. Louis.... ont 56 ME sg DS 
. 19% -205* SanFrancisco...... .1575 .1725 
’ : ; 2025 -2225 Seattle -1525 6 175 
Te ES aap Ae . *F.o.b Louviers. tF.o.b. arsenal. 
Philadelphia.............. i 
Pittsburgh. . . . ie a: 
San ncisco = : 
Seattle....-.. eeareit Lumber 
Miscellaneous LUMBER—Per M. ft., b.m., No. 1, Common, rough, in carload lots: 
LINSEED OlL—Raw, in in S-bbl. lots, per Ib,. f.0.b.: ; SOUTHERN YELLOW PINE -. 
Atlanta (per gal.).. inneapolis........ “e . x12 
Bi z . 066 Montreal (per gal.) . a .49 —Itx6In*~ —Ix8In*~ —3x i2In.t—~ In.t 
. 15 New v York... F.o.b. Del. Fob. Del. Fob. Del. Fob 
Dallas (per gal.).......-.... «6 iladelphia.... . $20.00. ......:: 620.0 2.4... 943.0 icc, ‘i 
eens ‘tai ees Tranny “. —_— (per gal.).. es : = ees taa5 GU Ge” -viecks Bee. OR: sansa $42. oe 
ansas City (per g ° MIB. ee see eee ene : irmingham.... ‘ 20.00 18.00 20.00 20.00 22.00 30.00 
Los Angeles........... .0775 San Francisco (del) ° Bosto: -- 25.00 30.00 26.00 31.00 59.00 64.00 59.00 
———_—————_—_—_—__—_— Kueh e Sulene™ Verere Resin 7 oecped 62. 
WHITE LEAD—in ofl, por 100 b. ing. f-o.b.: i saigeliak tee MAD cusses 28.00: 35.00 35.00 
NS re rps ey $12.50 Montreal. cis sciciscicess s Ciel. bcs vnc eos ce SER. ce. 33-60 =. 
Birmingham............... 12.50 New Orleans.............- WIE io oa Sie ie ewes Dee. ot a Ge 50 52.50 
DR vcncess ¢inwgsah ener 11.00 MOU SOCK nie csdewc cosas’ -00 lesieeeaehosaas 27.00. en te a ae eg 
Mb is & inca kbh ses ee bo 12.00 Philadelphia.............. ‘ Sa aes 32.00 30.00 32.00 32.00 32.00 45.00 
Kansas City....... wie 11.25 Seattle... ..........2-00%- . coe. haces BO eos ia TO cca 47.50 47.50 
EMBO, «5d sade occasion 10.25 St. Louis. ‘ . : +> Bviec Skea TO Fecens) | EE bone aos. 
CHEMICALS — Wate Water, sev sewage treatment, work, f.0.b., carlote, New York: Montreal....... Wee ccc 00.55; We iiaik oan kw o's 
Bleaching powder, in druma, f.0.b. works, per 100 Ib........... $1,792.00 | Row ona “sas ieee “as eee ele Eee ee 
Calcium ees 77-80%, flaked, in 400-Ib. drums or 100-Ib. mois- Phil. No 2com) 26.00 32.00 27/00 33. 34°00 38.00 54.00 
ture proof bags, f.o.b. works, freight equalized with points of 19.58 Pittebur; : 30.00 38. 00 30.00 38. 34.00 44.00 54.00 
mpetion, Ws hated ke oRek chess anns theakgunsbibagare ° Bares ee r S ; r ” rs 
Chilorine, cylinders per pecans: nee e ee 38, | St. Louis.....)! 29:00 34:00 30:00 35.00 48.50 53.50 47.00 
Silicate of soda, in , f.0.b. > ~egapadiga toes Sbudteoidsl 1.65 DOUGLAS FIR 
Soda ash, 58%, in bags, per as csicd is wen Kanon mae eeckemate 1.22) a, 12-x12 
Sulphate of aluminum, in 200 Ib. bags, per ton................. 23.50 i = 8 la 3x 12In.¢ Se 
Sulphate of copper, in bbl., per 100 Ib.. ci ccidae aes 3.50 mk a ek. ee Se 
MANILA ROPE—The number of feet per pound tox the various sizes is as follows: Raltissore $48. 00 $43.00 $46.00 
= , 6-ft.,l-in.; j-in., 4-ft., 5-in.; 1-in., 3-ft., B-in.; 1}-in., 2-ft., 5-in.; 1}-in., I-ft.. | Boston $22.00 27.00 $32.00 37.00 $37.00 
in.’ Following prices are per Ib. for }-in. and larger, delivered in 1,200 ft. coils: CMD. 5k ic. balck otek UE Dake Sot aad 
Rousse CMY: + ~--+=- + «050% . CRON ion cigs: pnt dik ck iy ub ack cee encaee 42. 42.50 
Los Angeles. . . ores COORG. 55 5 0 2k voce. BR 0h cece 7S eee eee 31.00 32.00 
Minneapolis (f. b. NN , SRE TER ice epee tly 27.00 .... 48.00 53.00 
Montreal eC ke cs Nan> sk Seed ee Stel nesa haeboe 30.00 30.00 45.00 
New Orleans eemee Cs sk ccce Bee av eens S208 caste 36.00 46.00 
New it: Los A 19.00 20.50 21.00 22.50 21.00 
Philadelphia Minneapolis. ie ae | Bere a SIM been 
St. Louis.. New Orleans.... ...... 21.00 ...... 208 ak ae ts. 
San Francisco New York.. 20.00 22.00 22 5 24.50 24.00 
so __ Seattle. ..........-.------ 153 cuindeles cM oS os be Gomes oi ego eo wb? pou yr 3-3 38.00 
BUILDING PAPER—Black, 50-Ib. per roll of 500 eqft., in carloads, | MOON ooo ng nae once tte os ms . : 47.00 
CB, NIN DONO. ok io gins vu ka idn onenexcviceceduqepereusy $2.30 ore : . : we or — aa o 
SLATERS FELT—In carloads, per roll, f.o.b., producing point........ $0.65 | Seattle.. 14.50 15.50 16.50 17.50 17.50 





PEEPARED ROOFING—Per equare, £. f.o.b., in carload lots: *Form lumber, 16 ft. lengths. tPlanks and timbers, 20 ft. lengths. 
Single Sbingles* Strip hieghat Rollet 
RS Ste coca becekaarnee a . sc 3 # ‘ Z 
WOM... sea ecscenscorccecesy . : : PILES— Prices of Nichols Bros., 90 West St., N.Y.C., per linear foot, pine, with 

—. > RR Mne ES HeSesesess s 3 aan He bark on, f.o.b., New York; delivered from barge, 13 to 2c. per ft. addi sddittonal: 

DS raise tae aee Wom buee ’ d ; 
SOMMINDR << ins Cabach sumone 6.40 6.20 2.68 Dimensions Points Length Barge Rail 
ED, .. 6.05 pusanbnduaee 5.50 5.40 1.95 ff) a 2 SSeS pueegne ere oes 6 in 30 to 50 ft. $0.09 $0. 145 
4 Sa ee a 6.50 6.25 2 12 in.—2 ft. from butt......... 6 in. 50 to 59 ft. 13 . 195 
CON. iis cee beebhaeeaes 4.40 4.20 1.65 12 in.—2 ft. from butt......... 6in 60 to 69 ft. 5 ~215 
Benttke sea 6 he le Sie wea acacia 8.75 5.50 2.25 14 in.—2 ft. from butt......... 6 in 50 to 69 ft. 185 . 225 
Gime i wos ia han chaos 6.40 5.22 1.49 14 in.—2 ft. from butt......... 6 in. 70 to 79 ft. 2025 -225 

*Slate finish, sufficient to cover a ~ tSlate surfaced, in rolls weighing 85 | 14 in.—2 ft. from butt......... 5 in. 80 to 85 ft. 265 .375 
to 90 Ib. .t4 in 1, hexagonal shape, with Underwriters’ label. 14 in.—? ft. from Ge had vias 5 in. 85 to 89 ft. 305 442 

¢ 





